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Object 


1 The object of this program was to determine the 
effect of arctic temperature on the following: 


(a) Antomotive ignition equipment 

(vb) A gasoline engine equipped with a fuel injection 
system 

(c) A gasoline enzine equipved with a carburetor 


Resume 


2 This project was a study of the performance of 

an automotive ignition system and a gasoline engine overating 
within an arctic, winter temperature rane. The test pro- 

gran was divided into three sections designed to denonstrate 
the effect of low ambient temperature on (1) a battery ignition 
system, (2) a single-cylinder, Otto-cycle engine operated with 
a fuel injector in the intake manifold and (3) the same engine 
equipped with a float-type carburetor. 


Eight commercially available snark plugs were ‘sub- 
jected to four tests each to determine their relative perfor- 
mance at various operating conditions, The plugs were nounted 
in a bomb-type chamber and connected to a conventional ignition 
system for the first tests. With a primary voltage of four, 
nitrogen pressure was apylied to the brmb until the spark plugs 
vegan to misfire. The plugs and coil were cooled through a 
temperature range of -65 to 30 °F, The rrocedure was similar 
in the second series of tests but the primary voltage was six 
and the temperature range was 106 to 500 °F, The coil tempera- 
ture was not controlled but the ignition system was overated 
for an oroximately thirty minutes before each test to allow its 
temperature to become constant. 


4 The third set of tests was included to show the 
primary voltage required for ignition in an engine of normal 
compression ratio. The nitrogen nressure was 100 psi and the 
primary voltage was increased until the vlugs fired consistently. 
The temperature of the plugs ranged fron -65 to 30 °F. The 

coil operated at normal temperature. 


5 The results of these tests are shown on Data Sheet Los. 
1 to &, Pages 71 to 7% and Curve Nos. 4 to 6, Pages 47 to 49. 

The spark plugs tested are listed in Table I, Page 24. Sketch 
No. 1, Page 33, and Photo Nos. 1 and 2, Pages 29 and 30, show 
details of the bomb and the arrangement of the testing equipment. 


$ 


6 The fourth series of tests were conducted to determine 
the ability of the spark plugs, when cooled to about ~65 °F, 
to ignite a combustible charge. The bomb was attached to a 
special head end mounted on a single-cylinder engine. While 
the engine was turned at cranking speed, it was suprlied with 
a combustible mixture of fuel and air and a primary voltae 
of four. Each plug ignited the charge within a period of 

one minute's cranking. Although these tests seemed to offer 
some agreement with the third tests (starting requirement) 
they were considered inconclusive. Even though the plug was 
cold, the charge was probably much warmer since it was not 
refrigerated. 


7 The effect of low ambient temnerature on the combustion 
process of a gasoline engine was investigated by operating a 
Merz, single-cylinder, Otto-cycle engine in an arctic test cell. 
The refrigeration was supplied by a 15 tor, freon-brine sy ster. 
Power was absorbed by an electric dynamometer located outside 

the test cell, 


g Tor the first group of engine tests, arctic grade fuel 
MIL - G - 3056, type C, was injected into the intake manifold 
toward the inlet valve with the engine operating at optimum 
conditions of speed, spark advance and mixture strength. (See 
Data Sheet Nos. 19 through 25, Pages 79 through 85 , and 

Curve Nos. 7 through 9, Pages 50 through 52) ‘Data was recorded 
at several combustion air temperatures. The program was ex- 
panded to include four engine speeds, four throttle settings 

and eight ambient air temperatures. The running schedule is 
presented in Table II, Fage ¢c5. A drawing of the intake mani- 
fold (No 20681) is included on Page 40 . The results are 

shown by Data Sheet Nos. 26 to 39, Pages #6 through 99, and 
Curve Nos. 10 to 14, Pages 53 to 57 . 


The above test program was repeated while using an 
aatomotive type carburetor. The results of these tests are 

shown by Data Sheet Nos. 39 to 84, Pages 99 to 104, and Curve 
Nos. 15 to 25, Page 53 to 68. The difference in performance 
with the two fuel systems is shown by Curve Nos, 26 and 27, 

Pages 69 and 70, Included in Curve No. 26 is a motoring 
friction test to show the power required to drive the fuel . 
injection system. (See Data Sheet Nos. 85 to 88, Pages 145 to 142) 


10 The engine and test cell are show in Photo Nos. 3 and 4, 
Pages 31 and 32. Sketch Nog. 2 to 11, Pages 34 to 3, show the 
details of the engine installation. The calibration of the 


instruments is presented in Curve Nos. 1 to 3, Pages 44 to Me. 
The results of the engine inspection are presented in Table III, 
Page 26, 


Conclusions and Recommendations 


ll The performance of the ignition coil improved as its 
temperature was reduced. Although no tests were included to 
explain this phenomenon, it is assumed to be the result of the 
windings contracting with respect to each other and to the iron 
core, Additional research should be conducted to determine the 
basis for this oddity. 


12 It is reasonable to believe, because of this peculiar 
function of the coil, that high perfornance engines operating 

in a hot climate would receive the lowest ignition voltage. Thus 
the mounting positian of the coil should be chosen with great 
care until this problem has been eliminated. The coil should not 
be placed where it would be affected by either an Bie monbeetine 
device or by the engine itself. 


i Spark plugs of higher heat range, esnecially those 
with smaller electrodes, have better perfornance characteristics. 
Although the tests were limited and the instrunentation was 
barely adequate, this trend is quite evident. Investigations 

to determine the optimun size, shape and material for electrodes 
would probably result in a substantial increase in performance. 
Perhaps plugs with platinum wire electrodes would be more 
appropriate for low temperature operation, 


14 The performance of the snark plugs was better at 

higher temperatures during the tests in which the plugs were 
heated and the coil temperature remained ccnstant. This wovld 
seem to be the result of expansion of the center electrode or 
distortion of the ground electrode. If the curve is extrapolated 
to the arctic winter .temperature range it seems unlikely that 

any of the plugs would ignite the charge in the cylinder of a 
moderately high compression ratio engine. Plugs with the 

ground electrode beside the center electrode, instead of beneath 
it, may have more desirable temperature characteristics, 


15 The performance of resistor-type vlugs is inferior 
to that of the regular type. The main advantare of resistor 
plugs is in the reduction of radio interference, however, this 
method of shielding also reduces performance of an ignition 
system. Development of methods to reduce radio noise without 
impairing operation of the ignition equipment would overcome 
another serious impediment to engine research. 


16 During all.of the engine tests the nower output 
inereased as the combustion air termerature was reduced. This 
shows that, fror the combustion standpoint, manifold heating 
devices are detrimental to engine performance. Since it is 
known that automotive type engines lose »nower as the manifold 
temperature is reduced, it must be assumed that this loss 
results entirely fron improper distribution of the fuel. 


17 Operating an automotive type engine with individual 
carburetors would eliminate the losses resulting froy noor 
distribution of fuel. The loss in volumetric efficiency caused 
by a manifold heatins device would also be reduced. Starting 
should be facilitated by this change because distribution during 
the cholting process, and before the hot snot !s heated, is 
bound to be very poor. ‘The comulications of this arrangenent 
would be partially off-set by excluding the wanifold heating 
device, which, to be efficient, must in itself be complex. 


18 There is no advantage in the use of injectio: systems 
on automotive engines, except to improve distribution of fuel. 
Installation and maintenance costs are extremely high. The 
combustion »rocess is impaired and the voluretric efficiency is 
reduced. These facts are substantiated by curve numbers 25 and 
27. The nower outnut wes 30 percent less with fuel injection 
and the intake manifold was cooled ag much as 40 dezrees by 
fuel vaporization. 


19 The metering characteristics of some carburetors are 
seriously changed by low temreratures. This results fron 
contraction of the various parts. This would be one more reason 
for ~oor verfornance of engines in arctic regions. 


20 Even though theses engine tests rovide many of the 
answers concerning the operation of zasoline engines in cold 
Clinates, the progran that was originally: planned should be 
commleted, That is, the investisation should be extended to 
include multi-cylinder engines. A program of this “ind would . 
show the losses of a conventional installation. Also, practical 
methods for improving performance could be develoved. 


21 The two-stage, freon-brine refriveration system is 
very satisfactory for low te-perature research work. It is 
corraratively inexpensive and combines adequate canacity with 
minimum maintenance costs, The control system is very effective. 
Large changes in capacity are provided with very minute changes 
in temperature. 


22 Separating the éngine ccmpartment from the remainder 
of the test cell is a very effective way of conducting work of 
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this type. Since all instruments and testing apparatus 
operate at normal. temperature, many of the problems associated 
with low temperature testing are eliminated. Refrigeration 
demande are reduced to a minimum because the wall areas are 
small and, essentially, only the heat developed by the engine 
need be considered, 


Description of Apnaratus 


23 IGNITION TESTS; The ignition tests were conducted 
in a special bench set-up consisting of a spark vlug test bomb, 
electric motor-driven distributor, ignition coil, storage 
battery, battery charger, heating and cooling systems, a nitrogen 
tank and appropriate electrical equipment. The arranzement of 
this equinment is shown in Photo No. 2, Page 2%. The electrical 
equipment was connected as shown in sketch No. 1, Fage 2%. 

The construction of the bomb is shown in Photo Ho: 1, Page 2%. 


24 The spark plug test bomb consisted of an inner nocket 
into which a plug was screwed, plus an annular chamber through 
which a cooled, or a heated, Liquid conld be circulated. The 
entire assembly was insulated with crummled aluminum and encased 
in a thin sheet-metal shell, The pressure in the spark plug 
pocket could be increased by admitting compressed nitrogen, 

A sensitive needle valve was provided to ensure accurate control 
of the pressure. 


25 The automotive distributor was mounted on a steel 
base and connected directly to the shaft of an electric motor, 
Five of the six lobes on the breaker point cam were removed to 
reduce the number of ignition imrmulses to a frequency tyvical 
of a multi-cylinder engine, onerating at idling speed. The 
centrifugal spark advance mechanism was rendered inoperative by 
wiring the fly-weights in one position. The points, condenser 
and other parts were standard. 


26 The ignition coil was standard except for a thermo- 

couple attached about half way up on the cylindrical portion 

of its case. Also, the case was wravped tightly with copner 

tubing through which coolant could be circulated for temperature 1 
control, 


27 A six volt, automotive battery suoplied the current 
for the ignition system. This unit was kept fully charged by 
a motor-generator set with adjustable output. The voltaze was 
adjueted with a rheostat between the distributor and battery. 


28 The energy supplied to the ignition system was read 
on a conventional direct-current voltmeter and ammeter, ‘The 
maximum instantaneous values of primary and secondary voltage 
were determined by measuring the trace on a cathode-ray 
oscillograph. The oscillograph was connected directly to the 
leads of the coil for the primary voltage trace. The secondary 
voltage trace was obtained from a calibrated pick-up surrounding 
the high=tension lead. In this case the oscilloscope was cali-~ 
brated from a similar pick-up mounted on a special calibration 
unit having a known output. The calibration unit consisted 

of an automotive ignition coil, fed by 400 cycle alternating 
current at approximately 130 volts. The output of this unit 
was determined with a vacuum tube volt-meter capable of indi- 
cating voltages wp to 10,000 RNS. For the primary voltage 

the scope was calibrated on the 110 volt, 50 cycle alternating 
current supply. <All of this equioment was connected to the 
scope as required by a special switch box. 


2g The spark plug bomb and ignition coil were cooled to 
aretic temperatures by pumping chilled gasoline to these units. - 
The gasoline was cooled in a tank by spraying it over crushed, 
dry ice. An aircraft fuel pump and an electric motor nrovided 
circulation. This entire apparatus was insulated to minimize 
heat transfer and condensation, 


t 30 The low temnerature starting tests were conducted 
on a battery charging unit consisting of a single-cylinder 
engine directly coupled to a direct current, compound wound 
generator. The cylinder head was replaced with a steel rlate 
on which the spark plug bomb was mounted. The volume of the 
bomb and snecial head provided a convression ratio equal to 
that of the original engine. 


31 Temperature was indicated by iron-constantan thermo- 
couples connected to votentiometers that were calibrated in 
degrees Fa:renheit., Since the arctic temnaratures are lower 
than the calibrated range of these instriments, their values 
were determined by connecting the thermocouples in reverse 
polarity. Assuming the potentiometer reading as negative and 
adding twice the room temperature gave the correct temperature. 


32 ENGINE TESTS; The tests to demonstrate the effect 

of arctic temperature on the combustion process of a gasoline 
engine were conducted on a special, single-cylinder enzine 
connected to a cradle-type dynamometer. (See Photo No. 3, Page 731 ) 
The engine was mounted in an insulated box, which also housed 
refrigeration coils and circulating blowers. (See Photo wo. 4 


‘ 
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Page 32, and Sketch No. 2, Page 34) Refrigeration was 
supplied by a plant having a rated capacity of 15 tons at 
-65 °F, (See Sketch No. 7, Page 39) 


33 The research engine was developed primarily for 
detonation testing of extremely high quality fuels. The con- 
struction is very heavy, considering that the displaced volume 
is only 17.6 cuble inches. ‘The Liquid cooled, combustion 
chamber is of the hemispheric type,’ both valves being sodium 
cooled, Several cams were available for this engine and a 
pair providing valve timing typical of current automotive 
engines was selected. Cooling was provided by circulating 
arctic grade antifreeze, solution 0, through an automotive 
radiator inside the insulated box: circulation being accomp-= 
lished with a centrifugal pump, driven from the crankshaft. 
(See Sketch No. 4, Page 36) The coolant temperature was 
controlled by an automotive thermostat mounted in the coolant 
outlet on the cylinder head. 


34 The lubrication system of the engine is of the wet~ 
sump type. An oil rump in the cam compartment »rovided cir- 

culation. The temperature may be increased with an electric 

heater attached to the crankcase. - 


35 Fuel was supplied to the engine by two separate 
systems: fuel injection and carburetion. (See Sketch Ko. 6, 
Page 3£) A special intake manifold was fabricated to sunport 
a carburetor and a fuel injection nogzle, (See Stetch No. 3, 
Page 40) The injection pump was driven at half crant-shaft 
sneed from an accessory drive on the rear of the engine, fuel 
was supplied by admitting commressed nitrogen to the storage 
barrel. The flow was indicated by a Fischer and Porter Flow 
rator. Fuel could be suvvlied at will to either systen by 
valves located on the control canel. 


36 The flow of fuel through the carburetor was regulated 
by turning the adjustable, main jet, needle valve with a hydraulic 
control. All other flow cirenits in the cerburetor were plusced 
off. This special system was required because of the very high 
vapor pressure of the arctic grade fuel. 


37 The delivery of the injection pump was adjusted by 
moving the control rack with a remote hydraulic control. A 
special surge pot, consisting of two chambers separated by 

a diaphragm, was connected to the pump inlet. (See Sketch No. 11, 
Page 43) The fuel flowed through the lower chamber and the 
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‘nitrogen pressure from the barrel was applied to the upper 


chamber. Since the diaphragm had a large area with respect 
to the fuel inlet, the pressure surges were essentially 
removed. 


38 The combustion air was drawn from inside the insulated 
box. (See Sketch No. 5, Page 77) After flowing through a 
measuring orifice and a surge chamber, the temperature could 

be increased by an electric heater, mounted on the carburetor 
inlet. (See Sketches No. 9 and 10, Pages 1 and 42) The 
alrflow was indicated by a slant gage mounted on the control 
bench. The throttle position was adjusted with a hydraulic 
control, also mounted on the control bench. 


39 Ignition was provided by a conventional automotive 
system. The distributor used in the spark plug tests was driven 
from the rear of the injection pump. This unit was rotated 

with a hydraulic control to vary the spark advance. The spark 
advance was:indicated by a Strobotac~-Strobolux system triggered 
by a pick-no on the high-tension ignition wire and flashing on ~ 
the graduated fly-wheel. 


4O The General Electric, 5 horse-power dynamometer was 
connected to the engine by a short truck-~type drive shaft 
equipned with Spicer universal joints. The dynamometer control 
switches and resistors were mounted in a panel beside the con- 
trol bench. Engine speed was indicated by the Strobotac, used 
also for indicating spark advance. The dynamometer was origin- 
ally equipned with a balancing bear: for indicating torque. 
Since a remote indicator is necessary in this test cell, a 
Shaevitz transformer and spring were attached to the bean. 

When alternating current was suonlied to the transformer, the 
output read on a vacuum tube voltmeter, gave a linear indication 
of beam position and consequently dynamometer torque. (See 
Sketch No. 3, Page 35) 


Tal The insulated box was assembled in six sections. The 
top, bottom and ends were bolted together while the two sides 
were removeable. The side nearest to the control bench was 
mounted on castors to enable the box to be onemad with ease and 
provide access to the engine. This side also contained an 
insulated observation window. All joints between the various 
sections were sealed with strips of sponge rubser. The sides 
were held securely in place by refrigerator-door tyne Locks. 
Hach panel was built up of seven layers of aluminum foil separated 
by wooden strips 3/4 inches thick. Each assembly was encased in 
1/4 inch marine plywood. 


ye ' The engine was mounted in the box on a machined 

steel plate supported by an angle iron frame. The refrigeration 
coils were mounted vertically behind the engine and formed a 
partition across the box except for a space of approximately 1 


_foot at the top. Four centrifugal fans, belt driven by an ‘ 


external five horse-power, direct current motor, were mounted 

on a false ceiling connecting with the upper surface of the coils. 
Thus cooling air was forced downward over the engine, drawn 
through the coils and returned to the blowers by flowing upward 
between the coils and the rear panel of the box. 


43 The two stage refrigeration system is of the freon~ 
brine type, using Freon 22 as the refrizerant. (See Sketch 
No. 7, Page 39 ) ‘The gas is compressed in a rotary compressor, 
driven by a 60 horse-nower motor. #urther compression takes 
place in a twelve cylinder, reciprocating unit, powered by a 
75 horgse-power motor. Lubricating oil is separated fron the 
gas as it flows toward the condenser. The flow of liquid 
freon is controlled by float switches in a vertical receiver 
beneath the condenser. The switches onerate solenoid valves 
ahead of hand regulated exnansion valves. The liquid freon is 
sub-cooled in a direct expansion liquid cooler and an oil still. 


yy Both expansion valves discharge into a pump receiver 
of about 300 gallons capacity, located in the attic space above 
the test cell. After the receiver is cold it, and a stand 

pine twelve inches in diameter extending fror. the receiver to 
the floor of the test cell, are filled with Liquid refrigerant. 
This Liquid is forced through the coils and back to the receiver 
by a centrifugal pump. The temperature in the box is controlled 
by heating the freon brine with hot gas taken from the discharge 
of the reciprocating compressor. An electronic air-onerated 
controller, connected to a thermocouple in the box regulates 

the ‘flow of hot gas by onerating a dianhragm type valve. 


45 The temperature at fourteen noints on the engine and 
associated systems were read by iron=coistantan thermocouples 
connected to a nrecision-type electronic potentiometer. Pressures 
were read on U-tube manometers or-bourdon tube-type gages. 


46 The specifications of the equipuent and instruments 
are given under "List of Aonaratus and Equinment". 


Description of Tests 


47 IGNITION; For the first group of ignition tests, 
chilled gasoline was circulated through the spark nlug borb and 
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the copper tubing surrounding the coil until these units were 
codled to about -65 °F, With the primary voltage maintained 
at 4, the nitrogen pressure was increased uitil the plug 
misfired occasionally. After recording all data, the plug 
and coil were allowed to warm up anproximately 15° and the. 
data was again recorded. This process was continued until a 
temperature of 30° was obtained. This particular »rimary 
voltage was selected because it seems typical of the battery 


. Voltage available while cranking an engine in an arctic region. 


4g Hight different spark nluzs were tested in the 

manner described above. They represented the hottest and coldest 
types recommended for use in commercial engines by three sevarate 
manufacturers, Both regular and resistor plugs by one manufact- 
urer were included. The electrode gaps were carefully set at 
.025 inch with the exception of the resistor plugs. These were 
set at .O4O inch, according to the manufacturer's recomendation. 
The manufacturers, model numbers, gans and electrode diameters 
are listed in Table I, Fage ¢4, 


4g Sach plug was again tested in the above temperature 
rane at a constant bomb pressure of 100 psi. In this case the 
primary voltage was increased until the plug fired steadily. 

The coil was not cooled but the lgnition system was onerated 
for at least thirty minutes to allow its temmerature to become 
steady. These tests were included to show the minimum battery 
voltase required to start an engine of normal comoression ratio. 


50 Constant rrimary voltage tests, similar to those 
described in paragraph 47 were made while heating the vlugs 
through a temperature range of about 100 to 500 °F, The 
primary voltase was 6 because the cranking load would be less 
in warm weather. The coil tennerature was not controlled but, 
was allowed to become steady prior to starting each test, 


51 In the last series of ignition tests, the borb was 
attached to a special cylinder head and mounted on the battery 
charger envine, The four volt battery notential was anrlied 

to the ignition coil through breaker noints at the end of the 
crankshaft. With the spark plug cooled to approximately -70 °F, 
the engine was cranked using the generator as a motor. After 
cranking for several minutes with a rich mixture, the charge 
would be ignited. The engine seemed to fire about every fourth 
revolution and would not develop enough vower to maintain 
constant speed. Although all eight plugs were tested in this 
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manner, the difference in performance was negligible. These 
tests were considered inconclusive because the combustion chamber 
ghape was very poor. With the volume of the bomb and the pipe 
leading to it constituting the major portion of the combustion 
Chamber, the scavenging of the chamber was very Limited. 


52 The object of the engine test program being to deter- 
mine the effect of inlet charge temperature on power output, 
variable carburetor alr temperature tests were made according 
to the schedule presented in Table II, Page 25. The sneeds 
are 100, 80, 60 and 40 percent of the speed that provides 
maximum torque. This speed was found to be 2090 RPM by a 

full throttle constant mixture ratio test. (See Curve No. 7, 
Page 59 ) 


53 All test runs were made with .0% fuel/air ratio, 

the mixture that gave maximun power. This was determined by 

a constant speed, variable mixture ratio test. (See Curve No. 8, 
Page 51) 


5u The spark advance was set at 30 °BTDC for all of the 
fuel injection runs and for the higher gsneed carburetion runs. 
The setting was reduced to 20° at 1200 RPM and 10° at 800 RPM 

because the detonation became serious, The 30° spark advance 

gave maximum pover as shown by Gurve No. 9, Page 5D . 


55 A piston vroviding a cowpression ratio of 6.73:1 was 
used during the entire program. A limited number of pistons 

for different ratios were on hand but this seemed to be optimum 
for this engine~fuel combination. The optimum corpression ratio 
is considered to be the highest that mav be utilized without 
encountering serious detonation. This theory is based on the 
fact that the efficiency of an Ctto~cycle envine increases as 
the commression ratio increases, according to tie relation 


g = 1 - i e 
56 With the engine operating at 2000 RP’, using the fuel 


injection system, .0& fuel/air ratio and 30° spark advance, and 
with an ambient temerature of 80 °F, a.cormlete record of all 
data was made. The carburetor air was then heated apnroximately 
25° and a second record of data was obtained. This »rocess was 
continued until the carburetor air temperature, on the last 
setting, was at least 100 °F hotter than the ambient temerature. 


57 Similar test runs were made at the reduced sneeds 
stated and ambient temperatures according to the schedule. Some 
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of the ambient temrerature ranges and most of the part throttle 
runs were omitted in an éffort tc find the condition where 
nanifold heat became beneficiel to combustion. Since manifold 
heat never increased the power output, even when the ambient 
temperature was -65 °F, it seened unnecessary to make the tests 
at the internediate conditions. It also appeared reasonable 
that art throttle heat requirements would be less than full 
throttle requirements, thus the part throttle runs could be 
safely omitted. This reasoning was substantiated by a part- 
throttle test at the lowest arbient temperature. (See Curve 
No. 1H, Page 47) 


5S The tests of en:ine performance with carouretion 
were made in the manner described above, nowever, tests were 
cormmleted emrloying all ambient temperatures snecified. At 
-65 °7, runs were made at all four throttle settings. 


59 It was noted during the above program that the engine 
develoned more power when operated with carburetion than with 
fuel injection. A motoring test-was made at 2000 RPH, while 
varying the ambient temnerature, to determine the amount of 
power required to drive the injection system. During this 

test the fuel air ratio was controlled at .0&8. The nozzle 

was allowed to discharge into a separate container to nrevent 
disturbing the lubrication of the cylinder. 


60 “he cylinder and connecting rod were removed for 
insvection at the end of the test program. The condition of 
each rajor part is listed in Table 3, Page ©% . 


Discussion 
61 IGITIO” TESTS; The vrimary vurrése of this nrogram 


was to collect factual information concerning the overation of 
Gasoline engines at extremely low temneratures. These data 

were to be used as e guide for vlanning future research vrograms, 
once the specific problens were isolated. <A freat amount of 

wort has teen Jone or ignition systems but in very few, if any, 
of these rrojects was the effect of low temperature the orimary 
interest. In fact, a relatively small amount of investigation 
has been conducted on engines onerating in low anbient temperatures. 
Test cells with areg:ate space and sufficient cooling for arctic 
research are comparatively few. Thus, the demand for such a 
unit far surnasses the sunply. This situation prevents the 
primary function of basic researcH in so far as contracts of this 
type are usually extended as the problems occur. 
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62 The importance of the effect of temperature on an 
ignition system became evident almost as soon as the tests 

were started. It was imnossible to obtain reproducible data 

on a spark pluz mounted in the test borb without carefully 
controlling the termmerature of the ignition coil. As shown 

“by Reading Nos. 33, 42, 60, 61 and 62 on the AO - 86 plug 

(See Log Sheet No. 2, Page 72 ) the performance of the ignition 
systen is affected nearly as much by the coil temperature as 

by the spark plug temperature. Three conclusions may be stated 
after analyzing these data: 


(a) Raising the coil temperature reduces the limiting 
pressure whether the plug is hot or cold 

(b) Lowering the plug temperature decreases the 
limiting snark plug pressure 

(c) The loss in limiting pressure jae to cold plug 
conditions may be nearly offset by lowering the 
coil temperature to that of the plug 


63 As a result of these findings, the remaining tests 
were conducted with either the coil being cooled along with the 
nlug or only after the coil had been in oneratiun long enough 
for its tentperature to become constant. 


64 The performance of five of the spark plugs, as 
indicated by the constant voltae, variable pressure tests, 

was nearly equal over the low temperature range. The Anto-lite 
B-~ 9 and the Champion ¢ ~ 8 were well above averea,"e and the 

_ duto-lite sesistor plug BR - & was below averaye. This trend 
was evident during the high tem erature tests although the 
difference in performance is less outstanding. <A further 
indication of the higher efficiency of the C ~ § and B - 9 
vlugs is given by the constant pressure tests. These two lugs 
required the lowest nrimary voltage and acperace, The resistor 
tyoe plugs required a high voltaze, nrovabl;, higher than the 
battery would supply while cranking an engine in cold weather. 


65 The spark vlugs for the higher temperature range 

seem to tive inmroved performance. This results largely from 
the diameter of the center electrode. These electrodes varied 
fro:. .0&85 to .125 inch. ‘the plugs having higher performance 

had the smallest electrodes. This effect is especially notice- 
able in the Champion plugs.. The C - 6 has .125 inch electrode 
and about avere,;e performance. The © - 8 has .097 diameter and - 
high performance. 


LY 


66 During the first spark plug test (constant vrimary 
voltave, variatle nitrogen pressure, arctic temperature rane) 
the average nitroen pressure increased from shout 100 psi at 
60° to about 170 vsi at -60 °F. The trend was reversed on the 
high termerature test. This results from cooling the ignition 
coil in the first test but allowing it to onerate at constant 
temrerature in the latter test. This shows the inwortance of 
coil temerature. The requirement at the spark plug is in- 
creasing as the termerature is reduced, but cooling the coil 
more than comnensates for it. Further evidence of this trend 
is shown by the constant nressure test. The coil must be 
sunplied witl. increasing volta :e as the termerature is reduced. 


67 ENGINE TESTS; . Adding heat to the combustion air 
reduced the power output during all of the test runs. This, 
of course, indicates that manifold heat is not necessary for 
good conbustion in an utto-cycle engine. Since it is a well 
lmown fact that automotive tyne engines do lore power as 
mixture temperature is lovered, it must be assumed that this 
phenomenon is the result of noor distribution of fuel and air 
ia the intake manifold. 


68 The observed horsepower of the engine was as much ag 
30 percent higner when the fuel was admitted through the car- 
buretor. This is shown when the full throttle noints at 2000 
RPM are plotted against ambient temperature. (See Curve No. 

26, Page &, ) This is not the result of the power required 

to drive the injection pum. As the friction horse-power curves 
show, only about .1 horse-power is required by this system. The * 
loss seems to be the result of inadequate mixing of the fuel 

and air, although the nozzle pressure was set at 1750 vsi and 
the injection process started when the inlet valve was wide 
open. 


69 The engine was much less efficient when operated 
with fuel injection. This is shown by the indicated specific 
air and fuel consumption curves. Part of this may be attri- 
buted to reduced volumetric efficiency since the manifold 
temperature ls not reduced by vaporization of the fuel. With 
carburetion the manifold was cooled as much as O° below the 
ambient temoerature. (See Curve No. 27, Faze 70 ) 


70 Purther evidence of the non-homogenous rixtire in 
the cylinder is the fact that detonation was less severe with 
fuel injection. The last oortion of charge to burn was either 
so rich or so lean that detonation was suopressed. 
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71 The observed indicated hor se-power -was corrected 
to standard temperature and pressure according to the ex- 
pression asreed upon by the Society of Automotive Engineers: 


wr, = mw, 2992, [he 


These curves are also presented on Curve No. 26, Page 69, 

The corrected horse-power rises as the ambient temperature is 
reduced until it reaches a maximum at about -10 °F, At lower 
temperatures the correct horse-power becomes less. The rise 

in power seems to be the result of the friction in the intake 
manifold. The decrease results from overcooling the combustion 
chamber and cylinder wall. The coolant leaving the cylinder 
head was held at essentially the same temperature by the 
thermostat, but it entered the.water jacket at ambient temnera- 
ture. 
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Te During the engine tests, several difficulties arose 
while the arbient temperature was being lowered, Little 
difficulty was exnerienced during the running of the fuel- 
injection tests. The hydraulic controls were the only source 

of trouble and when Univis P - 38 hydraulic oil was obtained, 
this difficulty was eliminated. However, thermal contraction 
of carburetor parts caused serious difficulties. The carburetor 
was supplied with a main jet needle valve of steel and a supporting 
insert of brass. As the insert was screwed into position, the 
die-cast carburetor body was stretched slightly. Cooling of the 
carburetor relieved the stress in the insert, and since the 
needle valve was supnorted by the insert, the effective opening 
changed greatly. 


é) After the test runs were comleted the engine was 
dis~assembled for inspection. Carbon deposits on the piston 
and combustion chamber wall were medium to heavy. Fone of the 
parts were worn excessively but the cylinder wall, connecting 
rod and exhaust valve seat were pitted. 


74 
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LIST OF APPARATUS AND ‘INSTRUMENTS 


Snark Plug Test Bomb 


Reference: 


Photo No. 1, Page °9 


Distributor and Driving Motor 


Distributor: 


Driving Motor: 


Ignition Uoil 


Battery 


Battery Charger 


Motor; 


Generators: 


Manufacturer - Autolite Zlectric Co. 

Nodel - IGS-4103-a, #0277264 

Modifications: 

(a) Removed five cam lobes 

(b) Removed vacuum spark advance 
mechanism 

(ec) Locked fly-weights of centrifugal 
spark advance mechanism 


“anufacturer - “Montgomery Ward 
Speed - 1725 RPN 

Horse-power rating - 1/) 
Voltage - 119 Ac 

“odel No. - DEA6004 


Manufacturer - Autolite Electric Co. 
Model No. - 1G-6V3U 


Manufacturer - Sears, Roebuck and Co. 
Model - 46 
Voltage - 6.3 


Manufacturer - Saldor Hlectric Co. 
Horse-Power - 1 
Voltage - 110-220 


Nanufacturer — Autolite Hlectric Uo. 
‘Model: No. - GCGJ4USO2-A-U 
Quantity - 2 


Voltaze Control; Variable Resistor ~ 25 ohm 
Excitation - 2S volt DC, Laboratory 
System 
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81 


82 


83 
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Cooling Equipment 


Tanle: Special - Laboratory 
Size - 10-1/2" x11" x ae 


Pun: ‘fanufacturer ~ Pesco 
‘odel No. + 2P27G 


Driving Motor: Manufacturer ~ Montgomery Ward 
Model ‘No.’ - DP 6005 - 9820 
Speed - 1750 
Voltage - 110-220 
Horse-Power - 1/3 


Cooling Medium: 
Type - Gasoline 


Refrigerant : 


Type - Dry Ice 
Heating System 


Heater: Nanufacturer - Hevi Duty Electric Co. 
Type - M2012 
Capacity - 1400 watts 
Yoltage - 115-230 

Medium: Type - Glycerine 


Nitrogen 


Supplier - Air Reduction Co. 
Type - WP 


Direct Current Anmeter 


Manufacturer - Weidenhoff, Inc. 
Range - 0-10, 0-50, 0-200, 0-1000 


Direct Current Voltmeter 


Manufacturer ~ Weidenhoff, Inc, 
Range ~ 0-10, 0-20, 0-50 


Cscillograph 


Manufacturer - Allen B. Dumont Labs, 
Type - 20°13 
Serial Number - 5362 


85 


86 


87 


88 


89 
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Alternating Current Voltmeter 


Manufacturer - RCA 

Model No. - WV - 73A 

Range - 01+, 025-1. -2, 5-10-25-100~ 
250-1000 : 


Temperature Indicator (Coil) 


‘Nanufacturer - Lewis Engineering 

“Nodel Yo. - LUPO 

Serial No. - 175 

Range ~ -20 to +500 °F, 400 to 
1800 °F 

Thermocouple - IC 


Tenmerature Indicator (Spark Plug Gasket) 


Manufacturer - Leeds & Northrup 
Serial No. - 486961 

Range - O to 450 °F, 400 to 800 °F 
Thermocouple - IC 


tigh Voltage valibrator 


Reference: Drawing No. 20650, Page 3% 


Coil: Jenufacturer - Autolite Electric Co. 
“odel "o. - 1G-5V3U 


Resistor: ‘tanufacturer — Unknown 
Type - Nichrome Wire 
Rating - 1000 W 
Output: 6700 VRMS when supplied with 131 V 400 eps 
Salibration Meter: Nanufacturer - jallentine 
Model No. = 300 
Serial No. = 5994 with 100:1 multiplier 
No. 993 
Range - QO to 10,000 volts 
Fickw: 20 turns, 1/8" brass rod, 5/16 ID 


Switch 30x 


Reference: Drawing No. 20650, Page 33 


90° Primary Voltage Resistor 
Manufacturer - Ohmite 


91 Pressure Gage 


Manufacturer - National Cylinder Gas 
Model No. - None 
Rane - QO to 400 psi 


92 Spark Plugs Tested 


Auto-Lite: Manufacturer - Autolite Electric 
Models - B5, BO, BR, BRE 


A. Gls) Manufacturer - 4, C. Spark Plug Div. 
(General Notors) 
Models ~ 83, 8&6 


Champion: Manufacturer - Champion Spark Plug Co, 
Nodels - No. 6 commercial, No. 8 commercial 


Gap Settings: See Table I, Page 24 


93 Engine for Ignition Tests 


"Tiny Tim"; ‘Nanufacturer ~ Continental Motors 
Bore ~ 1.75" 
Stroke - 1.75" 
Number of Cylinders ~ 1 
Valve Arranzement - L 
Compression Ratio - 4 
Special Cylinder Head - See Drawing 
No. 5202, Page 29 


Cooling~Air 
94 Engine for Combustion Research 


“Nenufacturer - Merz 

Serial No. ~ 11 

Number of Cylinders - 1 

Bore - 2.625" 

Stroke - 3,250" 

Valve Arranzement - Overhead 
Cooling - Lignid 

See Photo No. 3, Page 31 
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95 Fuel System for Merz Engine 
Injection System: Manufacturer - Bosch 


Pump: Nanufacturer ~ Bosch 
Model - APEIB70P30073 
Serial No. - 138104 


“Nozzles Manufacturer — Bosch 
Model - AKB8078 


Transfer Pump: Manufacturer - Bosch 
Model ~ AFPK22N 


Carburetor: tranufacturer -— Zenith 
Model - 10355 


Fuel: Specification - MIL-G 3056 
Tyve - C 
Vapor Pressure - 12-14 psi 


Supvly: Barrel - See Sketch No. 6, Page 3. 
‘Source of Pressure - Nitrogen 


Flow-Rator: Manufacturer - Fischer & Porter 
Serial No. - J11-2997 
Calibration Curve - See Curve No. 2, 
Page 45 


Surge Chamber; See Drawing Yo. 20737, Page 43 
Controls: Manufacturer — Sperry Products 


Model - HIRI-~A 
Hydranlic Fluid - Univis P-38, Std. O41 


96 Sooling System 


Radiator: wanufacturer - Plynopth 

Pump: Nanufacturer - Crosley 

Thernostat: Manufacturer - Oro ve 

Soolant: Arctic Grade Anti-Freeze, Solution C- 
Layout; See Sketch No. 4, Page % 
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97 Combustion Air System 


Layout; See Sketch No. 5, Page 737 
Orifice: See Sketch No. 9, Page '+3 


Sur.7e Drum: ‘Dimensions ~ 16" x ayn 


Heater: See Sietch No. 10, Page 4° 
Manifold: See Sketch No. 8, Page ln 
Slant Gage: Manufacturer - Ellison 


Model - Inclined, Vertical Draft Gage 
Orifice Calibration; See Curve No. 1, Page 4+ 
98 Insulated Test Cell 


Reference: See Sketch Mo. 2, Page 34 


99 Circulating Fang 


Government Surplus 
Size - 12" dia 


“otor: Manufacturer -~ Louis Allis 
Type - 5 HP D.C., 1750 RPM 


100 Refriveration System 
Layout; See Sketch No. 7, Page 39 


“ain Compressor: lianufacturer - York Corporation 
Model - F3129-5D8 
Series ~ VW 
Motor - Allis Chalmers - 75 HP, 
9~5128-1118-6208-~1-1 


Rotary Compressor: Manufacturer - Allis Chalmers 
Alterations ~ by York Cornoration 
Serial No, ~ 1788 
Motor - Allis Chalmers - 60 HP, 
9~5128~1069-620D-1-3 


Oil Separator: “‘anufacturer - Acme Industries, Inc. 
Serial No, - 51-3~-369 
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Condenser: _ Manufacturer ~ Acme Industries, Inc. 
Model No, - 51-3-6158 


Sontrol Receiver: lianufacturer - Richard '’. Armstrong 
Serial No. - 2030 


Float Switches: Manufacturer - Alco Valve Co. 
Type - J 5 R 


Expansion Valves: Manufacturer - Alco Valve Co. 
(1) Type M 330, 3/4" 
(2) Type M 620, 1/2" 


Cil Still: Special - Laboratory 
Sise - 1-1/2" x 2-1/2", 20! long 


Pump Receiver: Manufacturer - Richard ‘!. Armstrong 
Serial No. ~ 2029 


Stand Pine; Special — Laboratory 
Size - 12" x 12! 


Jirculating Pump: Manufacturer - Buffalo Pumps, Inc. 
Model - WS gee Ns 
Kotor - Westinghouse, 5 HP, 3PH, 5105 


Coils: Menufacturer - Bush Nanufacturing 
(1) C 36.8,8-24 Q, Right Hand 
(2) C 36.8. @2 Q, Left Yand 
Arrangement ~ Parallel 


Liquid Cooler: ifanufacturer - York Corporation 
Serial No. - 27457 


Expansion Valve: Manufacturer ~ Sporlan Valve Co. 
Type -— NVC : 


Cil Receiver: ‘Manufacturer ~ York corporation 
Serial No. ~ 20303 


Cil Reservoir: tianufacturer - Richard M. Armstrong 
Serial ™o. - 2031 


Control Valve: Manufacturer ~- Hanrel Dahl Oo. 
Serial No, -~ 515703 
Figure No.~-3834s 
Size - 1/2" 
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Autonatic Temperature Controller: 


Manufacturer - Minneanolis Honeywell 
Model - 152P13P-63-11 

Serial No. ~ 319065 

Calibration - ~100 to +120 °F (IC) 


101 Temperature Indicator 


hanufacturer: 


102 Dynamometer 


103 Engine Counling 


tinneanolis Honeywell 

“odel No. - 156X63PL8 

Serial No. - 666354 

Calibration - -~100 to +1600 °F (IC) 


“wenufacturer -~ General Electric Co, 


‘Medel ~ TLE ~ 6 
Serial No. + 1540296 
Capacity - 5 HP Motoring 


Manufacturer - Spicer Company 

Universal Joints - Sleeve Yoke 4~3-98X, 
Journal & Bearing 5-15X, 
Slip Joint w/Flange Yoke 
1501-14X 


104 Speed and Soark Advance Indicator 


> 

Se 
Strobotacs: 
Stropolux: 

105 forque Indicator 

Pickuo: 
Indicator: 

™ 

die’ 


MNanufacturer - General Radio co. 
Model - 631-B 
Serial No. - 5163 


Manufacturer = General Radio Co. 
Model - GUSA 
Serial No. - 567 


Special - Laboratory 
Type - See Sketch No. 3, Page 35 


Manufacturer - Schaevitz Engineering Co. 
Type No. - 18-L 
Serial No. ~ 102 


(Vacuum Tube Yoltmeter) 

Nanmufacturer - RCA 

Model - WV-734 

Calibration - See Curve No. 3, Page 4G 
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TABLE z 
MANUPACTURER NUMBER 
Ao Soark Plug Div. 83 
AG Spark Plug Div. 86 
Anto-Lite Electric Co. B5 
Auto-~Lite Hlectric Co. 39 
Auto-Lite Electric Co. BR 4 
Auto-Lite Electric Co. BR 9 
Chamnion Spark Plug Co. Co - 
Chammion Srark Plug Co. 8 ¢ 
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CENTER ELECTRODE DIA 


e122 
124 
085 
085 


£125 


my 
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GROUP A 


GROUP B 


GROUP C1 
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TABLE II 


Determine Onerating Conditions 


Conditions: 


(1) Purpose: 
Procedure: 


(2) Furpose: 
Procedure: 


(3) Purpose: 


Procedures: 


Select Optimun 


Conditions: 


(1) Purpose: 
Procedure: 


(2) Purpose: 


Procedure: 


Arctic uel, fuel injection, 20 °Sa, 
ambient temperature, wide open throttle 
Pind maximim torque speed 
Set 1200 RPM and .080 fuel air ratio: 
Repeat at 1400, 1600, 1800, 2000 and 
2400 RPM 
Find best power fuel air ratio 
Set maximum torque speed and .06 F/A: 
Repeat at .065, .070, .075, .080, 
-085 and .090 F/A 
Find optimum spark advance 
Set maximum torque speed, best power 
mixture and 0° spark advance: Reneat - 
at 5, 10, 15, 20, 25, 30, 35, 4o °SrDC 


Compression Ratio 


Arctic Fuel, fuel injection, maximum 
torque speed (2000 RPM), optimum spark 
advance (30°), compression ratio 6.73:1 
Find detonation linit 
Yary fuel air ratio .05 to .10 at 
full throttle: Load down to 300 RPM 
at .08 F/A 
Find detonation limit with 7.23:1 compression 
ratio 
Repeat part B-1, avoid excessive 
detonation 


Determine Optimum Heat Supplied to Manifold 


Conditiona:;: 


Purpose: 


Procedure: 


Arctic Fuel, fuel injection, .08 F/A 
30° SA, 6.78:1 compression ratio 


Find best power air temperature 


Set speed, F/A, spark advance, room 
air temperature: Record power: 
Increase carburetor air temperature 

in 4 steps of approximately 25 °F each 


oF 
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GROUP 


GROUP 


GROUP 


GROUP 


0-2 


D-3 


D~y 


Repeat C-1 with ambient 
(made Dg Oy cae 13) 


Repeat C-l with ambient 
(made 1, 5,9,13) 


Repeat C-1 with ambient 
(made 1, 5, 9, 13) 


Repeat C-1 with ambient 
(made 1, 5, 9, 13) 


Repeat C-1 with anbient 
(made 1, 5, 9, 13) 


Repeat C-1 with ambient 
(made Ly 5, 5; 13) 


Repeat C-l with ambient 
(rade 1, 2, 5, 9, 13) 


temperature 


temperature 


temperature 


temperature 


temperature 


temperature 


temperature 


of 


of 


of 


of 


of 


of 


of 


Repeat C-l using carburetor (made 1, 


Repeat C-2 using carburetor (made 1, 


Repeat C-3 using carburetor (made 1, 


. Repeat C-4 using carburetor 


‘ 


(made 1, 
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THROTTLE SETTING 


32 oF 
0 °F 

-15 °F 
-30 °F 
~\m oF 
a5): ee 


-65 oF 


5, 9, 13, 15) ** 
5, 9, 13) 
ames ine 6) 
By Se 23) 


runs omitted when adding heat at full throttle did not 


*These 


increase power output 
**Reduced SA to 20° at 1200 and 10° at 800 becemse of detonation 


my 
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Repeat C-5 using carburetor (made 1, 5, 9, 13) 


Repeat C-6 using carburetor (made 1, 5, 9, 13) 


Repeat 0-7 using carburetor (made 1, 5, 9, 13) 


Repeat C-8 using carburetor (made all 16 runs) 


Friction 


Conditions: 


Purpose: 


Procedure: 


Constant speed, full throttle, varying 
ambient temoerature 

Motoring friction with and without 
fuel injection 

Set 2000 RPM, full throttle, .OS F/A 
with injector removed end manifold 
plugged: Repeat at zero F/A; Repeat 
bobh settings at 20, 0, -15, -30, -l4, 
~55 and -~65 °Room Temperature 
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me TABLES Tit 
INSPECTION RECORD OF HERZ ENGINE 
Date: 19 December 1952 
Inspected by: V. 0, Ourrens , 
Compression ratio; 6.78:1 
PART CONDI TICN 
Rocker Arm Shafts Good 
Rocker Arm Needle Bearings Good 
Piston Pin Good 
Piston Bores . Good 
Connecting Rod (small end) Good* : 
Connecting Rod (large end) © Good 
‘ Cylinder Bore: Top Good 
' Center Pitted Slightly 
- Bottom Ground 
Combustion Chamber Good 
Intake Valve Seat Good 
Exhaust Valve Seat Good 
exe Piston: General Good 
Crown ‘Good 
< Top Land Good 
2nd Land Good 
3rd Land Good 
uth Lend Good 
Sth Land Good 
6th Land Good 
Skirt Good 
Inside Good 
Valve Gear & Valves Intake:Good Exhaust: Good 
Guide Good Good 
Push rod Good Good 
Rocker Good Good 
Spring (inner) Good Good 
Spring (outer) Good Good 
Washer (Upper) Good Good 
Vasher (Lower) Good . Good 
Thrust Good Good 
Adjusting Screw Good Good 
Talive Stem Good Good 
Yalve Head Good Poor™* 


*Cylinder and piston assembly condition "Good" with the except- 
fon of exhaust valve which showed considerable pitting on face. 
‘Also the connecting rod showed signs of rusting and vitting on 
the I section. * Carbon deposits were medium to heavy and no 
“- barte showed excessive wear. The piston rings were ali free 
and in good condition. 
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Data Sheet ‘Yo. 50 


ENGINE NO. Mt - bneeee? 3 oe 

MAKE: . Mer - ' 

OBJECT. - 0.3 - 7 ee _ N. G. Lt £ A fe 9° ote eee 
‘Rendine =" . sra0 ShkF 320 | 32/ 922.\323 132 325 32g 52 
Time wy | WE ee UPC) USER VIET. Ey fi rh Bile 2ial'2 jae 
Speed 1200 1400 1/200; /200 ' 1200: /1@0° /eo 1200 
Dyn, Scale Ean ean Led : Abb 047 Lee : fo 1047 | AO 


Fuel Tlow—Lbs Hr 
Spark Ady ance- ~ Deg. 


fee! Flew. Co ce 


Tempy atur res f 
_Carb, Air before ieaiai 
Carb, Air after Heats: 
Intake Manifold 
Spark Plug Gasket 
Cylinder base 
Grankcas: 
Water In _ 

| Water Out 
Carburetor Fuel 
Nozzle Fuel 


Injector Fuel 


Pressuse Oil 
@... ou 


Engine Room A.r 


Pressures 


Carb. Air Vent Drift. in mM. 


Int. Man. Vac.--In. He 
Oil— Lhe eqn. High 

_Oil— Lbs. 9qan.—-Low 

F ucl—Lbes sa in 


Barometer —in. Hy 


Cok RL 


Vapor Pressure—in. Hi 


Caiculated Data: 
ADMP _ 
Corr. Factor. 
BHP—Observed_ 
_BHP—Corrected _ 
RPM Pee 

; BMEP—Corrected 
‘BSFC—Lbs BHP Hr. 


E Torque—Fr. Lbs.—Observed 
Combustion Au—Lbs, hr 


‘FuelAir 
Stop Repoit No. 


1 Time—Hrs. 
Ae Flew cfs 
REMARKS-—I bs. Oil edded if any oF bau Ol Reading Na-:, 323 


oe ‘to4 2,03 | 1.93 ae. ork peas 
Zz fa P6246 d0F 389 27 Fes! 209 


| OS OO) 0: oO 
| 127 '58 |96-'700 sas 154 '' %O 


: bd 
“ eae 
a 


! i-72: 76 9 '772 28 ‘38 
| | 24S | 246 24% 239 24-2. Pe errs 
las [3s 36 37 37 37 37 '37 


\2/ 142 33 '22 2/1 23 23 23 


(56 fE4 FF I§$ 180 jee ria 
© | O° | O ! o }0a o 1.9 |a 
| a ee ee ee 2 
| A Sn. > a?) en 2? a 2 | By 
| ; 


Oo © OF ®€ 82 9g @© 


{ 


ea, oe ge 66 ie ba ee 
} oO Oo 


73 87 ler (eg Pye ies ee fee 
/ 
9s os 75 7S. 95 oS $5 


| if 9 " “ ao va Peay 
Pa | \ odd a a Fi 2: 

404 1,09 [0% (1.09 it joF 35.9 4, 

26 2.56 2.55 23 2.4L 2:37 2.3 i? 37 


/Aod Vai Pe |2o0! 1200 12¢0 '/200 
| | 93 He 98d 9/4968 97F.89 972 


27, 5 Dh 98 3 8 12 Fe 
0902 10F0O 444 : $oF af ere “el 7048) 


| 


| 
124,92 24,76 24.6 38 aif 23-7 ‘ean 22-3¢ 


Bpe ae _ 
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Data Sheet Ho. 51 


. Seer NO. : iI 


MAKE: 


OBJECT:. 


Reading No. 


Time of Day 

Speed ee 
Dyn. Scale 
Fuel! Flow—Lbs Hr * 


Sark Advance— Dey. 
vel Flew ae ofR 
Tempe: atures— °F : ‘ 
Carb, Air betore Heater 
Carb. Air after Heater 
Intake Manifold 
Spark Plug Gasket 
Cylinder Base 
Crankcase 
Water_In 
Water Out. 
Carburetor Fuel 
Nozzle Fuel 
injector Fucl 
Pressure Oil 


@ Sump_Oil 


Engine Room A:r 


Pressures: 

Carb. Air Vent. Dilf.—in HO 
Int, Man. Vac.—In. Hg 
Oil—Lbs sq.in.——High 
Oil—Lbs. sq.in.—-Low 
_Fuci—Lbs sq.in. 
Barometer—in. Hg 
Bak. CokR, 
Calculated Dutaz 

Vapor Pressure—in He 
ADMP 

Corr. 
_BHP—Observed 

BHP-—Co: rected 

RPM 

_BMEP—Corre« ted 
BSFC—Lbs BHP bir. 
Torque—Ft. Lhs.—Observed 
Combustion Air—-Lbs br 
Fuel Air A 

_ Stop | R- port No. 

Total Time— Hrs. 


Aik. Flaw obs 


REMARKS~— Lts. Oil add -d if any 


Factor 


i 


Meer 
2: 3- ge NG 


/O-3/-F 2. 


DATE: _. 


208 papers 


\92E | 324 233/334 sep, 
Biss |2$9 icyacprariey EE et 
Yoo | F600, ' $00 | goo "yee ’ 
OFZ | .0FG. ‘10 4|. 104 |,Jog ~~ | 
[AIS ee ey 8 ie 194 ee Ao [ese: 
i wZeO | 3O 
sb lise lise eG BED 87 0! 
ee. Nae det bie ne A 
“gs (27 | | se oF = | 
ible ae io 
! VJ \ Du | 
WA SOG 7. ee. 37 a7 | 
i! puck 2/ Al a! 
) ee He: +p od 
MFR ER £52, ISX 1H 
9 10 lo rz | eo 1% 
32 32 32 '32 32 : 
LSP OT 36 | 37? ko \ 
eo oO CO 10 x 
{ 
ZH 38S i oe 26 3G 
oO (e) | oO (a) 
/0° \foe joo joo foo 
3/ a mA 3/ 
§6 $b 


AMOS ie oe Har bbe Meek oF 33.08 


AE4 a“ 28-9! aed a 2991 29-41 , 


| 


TL ON, a a eT OT | 
19.9/ 54) ¥9/ 3 4 28.9) 2y4, 2741 
oF San Hl 4 {344 109 oF | 
AOS '1.$2 $5155 (es bi ! | 
Foo goo |$a ‘$00 “Joo | p00 1800, | : 
! 
i (OAS (005. 983 99S ass! 433 
IF AZVIAMS | gs | 
OCR gerd Was “eee ue 7| Wat Br | | 
| 


17,62 Va TS 98b /7-8b Roe ae 


V¥. oF. 


Pt 
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UNIVERSITY OF KENTUCKY Data Sheet No. 52 

e ENGINE LOG SHEET 
ENGINE NO. // Ca Ge 7 OS oe 
mace: Merv : ng uth ‘ 

* opsect:. D-¥- / ys = “ ie : 
eeerNe  n SirT sino Ter" 3s 336, gag” 329° By0 AY 
Time of Pay ‘Reacan aie 00 ‘$5 re Le UL da [22 Lae “3/11/35 
Speed : ag. see 2000! 2a | 2000 2000 
Dynal coins osceied ile ies. Poeun eI oct (77 : euiia 442 10 oe | 094.) OFF 


_Fuel Flow—Lbs;Hr 


rae 336 3.2 | 2) |°3.) 308 


_Spark Advance--Deg. 7 ‘30 : 3O °° 30° 
feeb Flea) | @er 3.53 '30 2 sa 345 3240_ a9 327 3.24 
_Carb, Air betore Heater | : | ae | 715 ca 74 | ~/ 5 |- -)5 at oa | ~ s , ep cd 
(Carb. Air after Heater ; -77 *#/4 | 38 t 67. ; ge /Z Pg ] 7) 
Intake Manifold ! | col Rue Eee at 9 {7 3%! Wo 
Spark Plug Gasket | (98 2% | 2% 22% HP 271 | 26S 
Cylinder Base : : ge. ; 2 \ 29 a vé 340 G4) | 3 / 
Crankcase , : 4 ] i] 13 : J /3 | ie 
Water In | ii g - ~ 7 ‘= 2 ~— q = 9 ae 
Sega ) (5° | 1S4 64. /$3 /F2% 184 $2 
seaaciae \ ~/o = S | = 7] ~ 7 -§ ~¥ | -4 
nyector Fuel ‘ ! 
Pressure Oil ae 4y 44 YG i 50 47 | S50 
jump Oil 7 37° 3%) 4/7 ye Hh | HB 
~ Engine Room Air j “15 “15 1 ~15 -/3 A/S ! “AS fs 


| 

{ 

| 
Breshien! | | ‘ 
Carb. Air Vent Dilf.—-in 4.0 f 177 d. 15 1b / 6s 162 /S2.| j = 
Int, Man. Vac.—In Hg. ~, / ~,/ f -,/ -,/ - F) = ,/ | : 
Oil——Lbs sq in.— Haigh 
: 
| 


Oil-——Lbs. sq.1n.—Low 


OCOT OF 6AS 


S14 9 = WY 100 fbo0 16 | 
af ay ee i ag oe ie 0 


eee sa Pas 24 wee ag 3 Es ly 9, eee 254 oh peg f 

er-—-in, Hg. y 
Gre Cove 2B97 | 78.97 28. a 2295 | 78. a DIF 28.99 

Calculate ales 

“Vapor Pressure—In. Hy ; 25 | a OM ae 4 25 25 25 | i 5 

ADMP. ' 


Cerr. Factor 

BHP—Observed 

* BHP—Corricted _ 
f 
1 
\ 


te | 
ANZ 143 17/3 BF B's 3 
! 4.7 9-54 YUL 43 42Q 3.71 3.46 
; ot 
RPM gow goa dee 2000 2000 Zea0 2000 
_BMEP-—Corrected ; i ‘ ‘ 
BSFC—Lbs BHP Hr | MSR 6775 789 «£790 8/0 | 384 | 937 
Teeque—Ft. Lhs.—Observ. di H ; 
| 49.2 $4.0 | $3./ | 42. 2s 10 
| C778 089 |, ogo wa. ope" pie piey 
| 


Combustion Air—Lbs, hr 

Fuel Air 

Stop Report No. | 
_ Total Thme—Hrs. ; 
e.! Ae Flaw OBS 


REMARKS—Lts. Ol added if any . 


| 


39./7 | 3895 | 38.46 37. g | BA 3 any 36.0 


vaigate 3Cy URRENMS__ 


© ack NO. - “ 
MERE. 


OBJECT: —... . 


-- oz : s = hae ie 


MAKE: 


(Reading No. 
Time of Day 


Dyn Scale 


Fuel. “Flow—Lbs. ‘Hr 
Spark A Advance-—Deg | 


FUEL. Exo, ve. 


J qmperatures—~ oF 


Carb, Aly betore Heater 
Carb. Air after Heater: 
Intake Manituld 
Spark Piug Gasket 
Cylinder Bane 
tances 

Water In 

Water Uul 
Cachuretor Fuel 
Noxele Fuel 

Injectes fuel 
Pressure oil 


@ Sump Or 


Er gem Koom A’ 


Pica ures: 
Carb. Air Vent Difft.—In Hw 
Int, Man. Vac.—In Hg. 
Ou—Lhs sq.in --High 
Oil—Lbs. squn —-Low 
Fucl--Lin sq in. 
Barometer —In. He 
BAR Cod. 
Canulated Data. 
Vapor Pressure--In. bh. 
ADMP 
Corr. Facto 
BHP—Observed_ 
BHP——Corrected 
RPM 
BMEP—Corrected 
BSFC—-Lbs BHP H: 
Torgue-—F t. LisObserv. J 
(Combustion Air- ~Lbs hr 
Fuel. Air 
Stop Rrport No. 
_Total Time-—Hrs. 
Atk, Fiou O88. 


tes REMARKS-— 1's . Oil added if any 


a D-4-4 
a Dated tage rs? 
S 34z |343 Pi 345 34é | leap. 34 q 
ms Ho \104S 1/50) 1: $3 age .diet geri 
ea Teeo /eo0 |\/@ce vy) 1/00 \26e0 | /200 
maPaTant-m Mg MZ | LY 102 999 | 094 
248/254 la.34 a3 253° BST. a.2e 149 
248208 lal 2B GREE alte 
32. g ze 267. bods zat 2:04 
— Sieg toed th tee. 
-/6 | -15 9-15! 15 sae IS lee IS 
ae (2 e | JO 92 (ae 19S) fs 
egos PTs 7 e go | 46 
254 252 ASb! 250 LA, 247 242 ey 
260 27. AD 2D AP aA RP 
i 12 JK se Je. 12 Dae ee 
~¥ -$ -% . -¥F '~-3 , -F -% -¥ 
IS4 Iss 154 ISS ISS /S4 MSS 1st 
la aie siz 1K ef mtd any, -/3 
3% 32 37 | 37? 87 387-87 BL 
360 Ft 42S' BS BF FS BS | Zr 
M5 AIG AIS a § HIS IS IST tS 
? | | 
‘f/f 407 Carat pot jao0 9 62 
= dy A RE eh “eh Ree, = 
O00 00 oe {00 AO 7100 a6 : ee 
JO Fo 30 99, go .. 30 30 
G6 Fe 9%, G6 96' 9 G6) HE 
Pek APL2 25,22 2ZF72L LG 22 Qi, a2 29.382419.2 
998 29.99 L598 Av 28 T6 28 98 AGI | 2E.GY 
lt ae 24 24 at ab ad 2d 
Lfz 4138 113 ae AAS Pg DNF 
279 3,73 364 3.54 a.44 ae ‘30/3 eee 
7906 /¢eo /beo [boo ise, 14600 ‘Yoo. [200 
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ENGINE LOG SHEET . 


| 7% We F787 FSS 7 6;.995 $93..937 

250 34 33.4.\ 53.4 374 384 8 | 

ee COfSQR: Cfe2| 0900 Ree on byes oad 
| 

| nO ' 29.6 296 | 246 296 29.5 242 loan 
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vectageentat-taeunittne sats wemavati tae tenn Senet, ange hentin oie! MME IO TAB SB WE EN APN MIIR R tantaein 


—n a 


ceeeearenpanntesensmessncensssness eels TELE PRS ee CR lga Recht i ws, 
+ 
. 


RONAUTICAL RESEARCH LABORATO). | a dies oo 
UNIVERSITY OF KENTUCKY Data Sheet No, 5y 
¢ ENGINE LOG SHEET 
ENGINE NO. i/ a see VS Se POR 
MAKE: Me td s 
ae PL - ¢ | Chur, . 

mee PE OT He a Fae Ee ees 
Reading Now She. 387. || 251 355 354 8$5 356! 357 36% 3539 
time st Dey RIBS 27 | 2 BID 2G 24S 2ST BIO BF 3/20 
seed 1/200 |1200 | /200 | (poo /2799 [zeo Feo Foo | Bea 
ben sae 1 1 O9F [lee | oe). 0y 1/0 te ey 104 088 | 2g 
‘Fuel Flow -Lhs Hr Zel |2.el 12.06 |2.97.'2,.07|2.92 163 , hol jis? /, 
Spark Advance Deg ' 28 30.5 FO 20a #0 | 2O | 70 72: 9 10 
eee. FLO Coe! P22 2.22 BIG 21g 21g NAEHE IR 170, Ob! ALE. 


iempe atures vt 


as (js [48 st Teens se ee 
Carb. Aur after Heater { / 22 fe 63 3 y 13 ~I13 -~'5 4 : 34 é2 
Intake Manifold | 3a ad ¥ o -F% -26 “27 '~16 -¥% © 
Spark Plug Gasket am /g , aadl yy a 723 ew: +22 GF (%2 }S$2 | 1S 
Cylinds: Base 2k 27 ot . 2G i 25 ™a@6 2/ ZL 24 i Bo 
Sra 140570 )10 (0 4 ' BF (a re 
Water In -F _-ld9 | “te -/O -B -*% “Ho 4g Gl | 17 
Water Out | SIF 1155 $5 SS (68 153 6 J37 142 146 
Carburetor Fuel — a, 4 — — ——an ei ‘eda! 1 — | ee 
Neztle Fuel mid [14 | -14 -t& 13 eee souk dept GE Ne 
Injector Fuel jp ee, 9, fone : a } cme eam — —~ ee ey 
Pressure Oil Ie ' a9 7 rat as 2 / 7 / 7 | /é /6 
ese sy iat 18.30 RB 828 33 | 28 
Engine Room Ar . ~(5 | -15 a5 ‘-15 “5 aS | ~/S5° “IS 1S any A 
preaiulys. : ' a t ; ; - | 
Carb. Air Vent. Diff.—In Ho . 64 67 1.672 .6 g Of LW. 139° 138 3? 
Int. Man. Vac.—Ir. Hg. ~-, f | -/ =-,/ ; -, / + | | ~, -,/ -, / a, y, = / 
Oil—Lbe sq.in.—Higk , 109 | foe | /¢e (00 740 09° 180' 00 aE, 7090 
Oil—Lbs. ‘sq.in—Low \ J FO | Pe, 30 \ 30 Fo 
} 


o g| O° FO | 3o 

H | 2a, os - eee sos ogee ee 
Baremeter—in. Hg. A ! , oe 3 . ‘ I, , Aq. jy 5 ” Gg, - 
Bad. Cow 8% 2246 |28 2998 BAT 26. HE BER (28-15 ad 99 


Calculated Data: | } 


Fuel—Lbs. sq.in. g 


_Vaper Pressure—In. He , ,24 ’ 24 | 134 _e 24 F 24 | , 14 aw 4 } a4 : 24- 
ADMP _ 2 gost i 
Corr. Factor i WIZ | 443 17.23 P13 'F1I3 1B | A1B 413 3 LAP 
BHP—Observed 2.95 12.37 | 2.49 SF Z6/ eee D7 1 VYSO' D4 
_BHP——Corrected . ! é f 
RPM | coed 120 1200, (200, /20\/200' Foo Jao, ee Soe 
_BMEP—Corrected | : ! 
BSFC—Lbs BHP Hr. 995 | 937\ F795 857 9FS'| 84S p00, /0¢ Ll / lé 
Torque—-Ft. Lbs.—-Observed : ' \ 1 
“Combustion, Air--Lbe /hr es 2b.¢ 26.8 ALL 27. 4 : 27.6 2 20 oy, Bane 1204 | 4 
‘Fuel/Air ,OFOO |-07 924,0802 be, feel ace Seco i ore oes: 
' , 


_Stop Report No. __ | 
Total Time—Hrs, | : 
ets Flour O84. ee 1237: R41 26.2 244/247 | 0 


REMARKS— Lbs. Oil added if any. 


| 
\ 
{ 
' 


SS WS 


seenaneR CUE AIS | 


er 
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Gone NO. i DATE: Lie F-S2 : 
maxe:. . AVE A Dea 
OBJECT: _D- 5 > 3 he eee lage Peer 
Reading No Seo | 367 jpae Stop Svaetge3 (364 ee 19g) 327 
TimeotDay BA | Bee | F? = are 2s 55 Wpe¥ epee LF wa 16727 
BRA ae ie power a oe oite 7606 R400, 2 
Dyn Sete | OF2) at Bes 1101, 
Fuel Flow—Lb: Hr T7156 ASO [dF aw a | Sy) 342 < 3 2.24 /8 Ys, 
Spark Advance- Dee. ; | ge i 70} Ol. Foe . 
Fue Ete coe. | Od 164 lexi Lig. as Z6l Sb FH | es St 
Carb, Air beleve Heater : —)s ; Sik “f/G-| - a a | a 7) , | -7O ze ~ 30 | |-3o | —F7o 
Carb. Air after Healer 7 94 [ae / Ss y i ~30 eo Az Sy 63 $4] 
Intake Manifoid fe 25 | | -FqF ~2 Yas ~/ ge - q 
Spark Plug Gasket / 140 1: /FO0 |, | (266 (ROR BSI 257 | 25S 
Cylinder Base _ a RS | AT. 79 2) en 29 |R0 
_Crankease { | @ 6 ; | eer 2 ai / 
Water In ~U nt | -lY, 29 “BP af ta |-22 
Water Out 147 es 149, | /$e 147 s47 V4? /47 
Carburetor Fuel __ aa — \ 
Nozale Fuel_ at | -t# ~IF | | ~26 2b 25 -27 -ae 
Injector Fuel | ye — — — ! —_ 
Pisesire ll | Ne | lo | [é FS IF 7 3F ere 7 

ee es. BS | 33 | | 2g 29 29 "29 29 
Engine Room Ar ) ~ ‘s” p -1S" 1S | “IO -“FO | “FPO ine | ~~ 
Preanuren : . | | | | 
Garb, Alp Vent, Dif In, BG 37 37 | 30! a a 6G Abs he 
Tat. Man. Vac.—In. He ~./ ~/ a1 : | A ~e { “> Nase se 
Oil—Lbs aq.in.--High 10 o /o Oo (00 i | (OS 105" d a le 
Oul—Lbs. /sq.in.—Low fe) C7) Fe 25 Zs cont | es i 2 " eee 
Fuck—Lbs/sq.in. ere Fe 30 8 g| 79. rer x. } () ’ 
Barometer 47, Hg. . Zz 2 I, dw 7 / 29. 19 29. 9 33 “7 
Bar, Cork, 1AS.9G | 29-46 | aK 5¥ ) ideals 79,04 24.01,29 24 
Calculated Data; 1 . 
Vapor Pressure—In. Hg. 241, 2 214 r Uae fy AS ff 7 oe 
ADMP BET 9-94 29,94 28, 
Corr, Factor 3 ve 1A | y os 8 pe 
_BHP_—Obeerved We | 034 loaae M7 as £47 Maly s 
_BHP——Corrected 
RPM. ¥20 | $00! Foo 2000 oad 22 04 JI00| 2000 
'BMEP—Corrected 1 
BSFC—-Lhs BHP Hr. MG ee [aS | 72), 972. 900 |,9/6 94% 


Torque~-Ft. Lks.-—-Observed | 
Combustion Air—Lbs, br 


20.7 | 30. 7 ipo 4! 
“Fuel Aur OR, ey PE 
Stop R- port No. 


Total Time— Hrs. | 
ME Feoul O65 | 183 164 
+ eran ks, 


Gul eddid if any. 


9 ld. 2 ING. 9 


A523" yg.) 4 
-O808 { .O$00}. Ee 


[O60 / ' 


| | 
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UNIVERSITY OF KENTUCKY 
ENGINE LOG SHEET Date Sheet: Bo..56 


©... NO, ‘f ee care. JAY - SA 
mace: .. MICK Z 
et ie, Soe I 
Ge Nic ese Brie 370 (32/372 399 378 375 992) | syop 
Time ot Day AOA | 100" $F MSE fgg, W100 WIE (Na 1.3t.; W4O 
Sed. OOO lPoeO 1600 | 1600 1/000 \foe Jec0 | /600 [400 | 
py sete ONF. |, OFT | OFZ) 098 OS |. db. 18 Me lbp | 
_Fuel Flow—Lbs Hr. ig 2-26 34? ASL) 2.5% 2.57 2.6F . eee. 3522 
Spark Advance--Deg. 20 0°? jo? zo? 30°|30 Fo? 

Los ad Come BAM B77 1260 1207 2.91 2.79 pa 293 | 


_Temper vatures-—°F 


Carb. Air before Heater “22 l\-Fo | -Jo 'lgo -30 Tae 


Carb, Air after Heater 129 | 19S bare a 2 | 


¥ a. | - 30 ea ar ae! 
_Intake Manifold ! Zo | +7 i 


j 
| 
y tae e -27 -40 
Spark Plug Gashet | 
Cylinder Base , 


ave aso B25 AJo 
/f 4G GBC 


Crankcase . : i oO oO Oo ~f ~/ : ~2, 7-2 | 

Water In | —27/ | ~22 ~2 es . -2Y { “23 ~~ -23 i -23 , ~24 | 

pee ou 147 4S \1fe | ($3 1A $e SR G2 IS | 

Carburetor, Fuel 

Nozzle Fuel | —-26 -2 G a ? : 27 | ~36 <A 25 > 27 \ 727 | 

Injector Fuel ; : i 

Pressure Oil : a | 7 | 3 iin d g 98 30 a7 a? 2) 35 | 
Quo ae !29 (26 12329 193 2a ah we 

Engine Room A.r : -3oO -j7 a “IO -30 ' AG H ~30 , ~g3O = 30 ~30 

: -~ | : es | 1 ' ' 

Pressures: | | , | 

Cakb, Air Vent. Diff—in H & 12 '/. YS) 91: 3 ' IE 110 4. e2 £03 | Lee | 

Int. Man. Vac.—In. Hg. — ee | Bee a eg oe |=, ne Sif = 7. ~,/ ; ~,f n8 

Oil—Lbs sq.in.—High eo 6 Je “. las” 1S OS oe 

Oil—~Lbs.29.1n.—Low 4 oe 4 Lf \2F a“? ay : mf | és “ 

Fuel—Lbs sq.in. sea Ge 3 & 36 35 2, i — 

one: MGI? BL ZA'9D.A BILLA ®8.P BG ae7 iy 


BAL. CoRR oF. Ce 7,04 29.04 24: a 29,04 70H 29.0% 2F 


Calculated Data: 
Vapor Pressure—In Hy ‘ 1S AS oS ie ry 1S, 45° i Pi as; 
ADMP 2¢. ih Ry. 594 aged ! | | 
Corr. Factor 218 | 7: 178 A718 , “18 //8 ia 1/9 AIG | 
BHP—Obsery ed FF PGR CIO 3.07 \FAS: F35 33H  35Y ad 
BHP-—Corrected 

RPM ‘2000 208 \/@0e 1400 '/6d0 | [60 ° Moe 1600 Meee 
BMEP—Corrected , 

BSFC—Lbs BHP Hy .970 | WS | ab fob : 834, cree yay | poe "393 | 
Torque—Ft. Lbs.—Observi d { 

org | 

ombustion Air—Lbs hr 42.9 3.2; | 33, Go. - g : | 
one ‘ raa3 at, aor OTP? nd 98 392 35.3 jl 38.7 ' 


Stop Report No. 


Ml = .490/ |,0797 
! | 


Total. Time— Hrs. 


| ; 
G74 few ofS ee gery Leg BIS lze. lee | PAF 12GS 8a | 
REMARKS— Lbs. Qi) added if any. 


OPERATOR _. CURRENS 


_ 4 
MERZ 


ENGINE NO. . 


" MAKE: 


Reading Now Systane 
Time of Day 
Speed 
Dyn, Scale 


Se a 


_Fuel Flow—Lbs. ‘Hr 
Spark Advance-—Deg. : 


FUEL Fo w for, 


_Tempci at atures——°F > 
Carb. Air before Hesice 
Carb, Air after Heate: 
_intake Manifold 
_ Spark Phag Gasket 
Cylinder Base _ 


3 


-Crankcase 

Water In 

Water Out 

Larhureter Fuel. 

-Nezzle Fuel 

Injector Fuel 

Pressure Oil 

5° Sump Ont 

Engine Room A.r 

Pressures. 

Carb. Air Vent. Diff—in Heo 
Int. Man. Vac.—In. Hg. 
Qui—-Lbs, sq.in.—High 
Oil—Lbs., 
Fuch—Lbe sq.in. 
Barometer—in. Hg. 
Cokl Gar 


Calculated Data. 


$9.1n.-—-Low 


_ Vapor Pressure—In. H, 
ADMP 

Corr. Factor _ 

_ BHP—Observed 
_ BHP—Corrected 

RPM : 

BMEP—Corre< ted 
BSFC-—Lbs/BHP Hr 
Torque -Ft. | t's —Observed 
Combustion Air—-Lbs br 


_Stop R.port No 
Total Time —Hrs 


MR FLOW OBS 


REMARKS --Lbs. Oil adged it any. 


Cc 


OBJECT: eS D-5 -F . 


aetna 


: a 


FRONAUTICAL RESEARCH LABORATO, PaGENo, 217 
UNIVERSITY oF KENTUCKY 
ENGINE LOG SHEET bien 
DATE: _ //- Y- T2 
ey es see 5-8 
-Siagr' 379 | 378 | 399” “490° i 387 39a.) 393 4 BBs 
| L259 BE W274) 129 | 321034 95, Ll: 2, Afi Pal 
--  .|4200) [2@€\_1200' ak (200 | ot 1290 | £00 | Zo0 
“ - fe. | lO? Oe | 1 | one 08) | 020) 028 
jos [427 [2.29 a3 aas| Zar | Ehh| Bek | 462 | “1g2 
of (| 2E. | 20 | 22 | 20 | 20 a0 | | 16 | 10 
2 B39 | 239 xvas | 237! 433 225° Pea LU | 120 
| aa 7327 32 | 92/32 | 327-77 ay 
. \ ane , 3) ~ 
7 Pere A AQF, ee | ee ' 493 | | 196 lis 
es “2% | -I7 {72 | +4 RS FY) 387) AW 
! 226 | aa2 BF 2S | 9/3 | 9/2 ase: 193 | 18. 
| 1g Bt? 7 | /é geen 
ee ee eee i 
ne i “EL 72 ~ as lig bi 
: ISS | FB! SO, pyg 146) (le Af? a 4 
29 |-29 | -30 | 30} -3) 3) -29 |-g0| -30 
rh, A, Pe) 2 en jz 43 lo 
8 | 16 | 279 1 79 | ve eo! /6 13 | 40 
| p78. | Bd Bd. I-ay i -3/ pe -36 | -30 | -30 
ees | fo | 
! | | ! made 
al ae ee 
' ~/ we : es ' ~f iol Im / | a y | ae 
10S | 105/05 | 0. 100 | WO 100, Joo; joo 
44 ! 3° | 30 30 ‘30 | 30 | 30 JO 370° 30 
; 32 | 30 309 : go | 30 30 | 30 | 30, 50 
2 .07 | AG0?| 2907 29.07.24.07 89.27 29:07 |29.07 | 9907. 3907 
294 | PRIN) 2E9Y 28.94 BBFY | 38.94 8.94 128.94 | 2e4y. 2849 
13 i bat ies 13 i lee. | AF La 13 | 0a a 
ATCC Lae AU) ar Ae 
| 263 | S7.255 7 F71232 oo, 2. Laos ! hes is 
| 1200 |20 200 | 1200 240 200 1200! 320 | g0¢ 
| 905 | .924 94S. hoo ! hot fo2s fol £545\1.39 
2.9 | 29.9 29,2 99.2 (29.2 ‘82 QPS | 9. 
| 42), 
| | “aed / oe OY eee 07979 O99 07% are | os 
‘a5g6 | AL Sle aie 254 D | ¥ ob, ss 4 ! 
ENGINE SeeGiNe: : aah = MS ae 
Baphnea , CURREN/S 


LRONAUTICAL RESEARCH LABORATOI 


UNIVERSITY OF KENTUCKY 
ENGINE LOG SHEET 


toate atte a a RAAT NTO CMMI IES: Hire, 


us 


PAGE NO 


Data Sheet No. 58 


encine no. — // pare, 147 H~ FT Aa 

mace: MELE 

OBJECT: b- so ae 3 : 

“Reading No No, 323 6 : 397 | 338 aon 370° sTep Pity 

dimes Oy RRS | ok SOPH BYE Boi ae 

Speed BOO | BECO | Goo | 220 OO . 

Dyn. Seale | OPA OPO | let Ae, l . ! | > 

Fuel Flow—Lts Hr | / 60 | 4.40 | 1/43 ye 2 | 

Spark Advance-- (er. | fo? 4or Visi | oh . es OS | = ~ 

Full Fhow Cove 167? | 4? 172! 4.925192 . 

’ empuratures— °F ar Se acest BP, Se ne = a 

Carb, Air befere Heater | ~32 | -3) | ~32 | ~3) | a 3/ l . mee 

Carb, Air after Heater qf. YF 25S Oo -e@F | 

Intake Manifold ¥ ~5 - 12 “22 ,-30 

“Spark Plug Gasket | 93 174 ‘19F OR 905" ' 

Cylinder Base ' 16 / é fl / 6 | “7 yi 7 

Crankcase “F_ oF 7 = 7 - 7 = of 

Water In 1-23 “2S |e - 24 ay 

Water Qut 4S | 150 150 (50 53 

Carburetor Fuel * 

Nozzle Fuel “30 ~ 3d ~39 ci “30 ~3e 

Injector Fuel ' ! 

Pressure Oil eC o | & (6) © 
Qs. oi! / M/ | // // id 

Engine Room Air -30 ~36 / 30 - 3a “30 | 

1 | 

Pressures: | i 

Cavb. Air Vent Diff—-in Hi: 37 , ,37 | 38 38 637 | 

Int. Man, Vac-—In Hg. = =e FOL Sab Gy 

Oil— Lbs) sq.in.—High loz | (02 | 02 | (62 /O2. | 

Oil—Lbe. /sq.in.—Low 30 : 30 40 30 20 | j ’ 

Fucl—Lbs sq.in. 30 L go | Be FC t 30 : 

Siesecsie 2907 2907? Ha? 25.09 F9,07| | ; 8 


Bak €ck2 
Calculated Data: 

Vapor Pressure—In. Hg. 
ADMP __ 

Corr. Factor 
_BHP;—Observed 
BHP—Corrected _ 
RPM : 
_BMEP—Corrected 
BSFC—Lbs ‘BHP Hr. 
Torque-——Ft. Lbs.-—Observied 
Combustion Alr—Lbs ‘hr 
Fuel Air 4 

Stop R: port No. 

¥7 Time-—Hrs. 


ed: V7 4 es 


29.94 | 2999 \29-5F | 


13 | 3 ee J3 /3 

107 | Ld? ies 147 147 

4s | 1515 \ 159 ney ' LER 
1 £90 | 09 | goo ! B°o — 
ae 


a LIS \hoy 108. | 
Bey aly | a2 Bh? BA 
ot 2 


| iia O7FR. 
oe Mi-3 sy 95y\ 9 


REMARKS— Lbs. Ost added if any. 


OPERATOR 


—CURRENS 


/ 
@RONAUTICAL RESEARCH LABORATOK pace no. 119 
UNIVERSITY OF KENTUCKY : 
Dat No. 5i 
ENGINE LOG SHEET ene Soeer nae e 
© cine NO. 4/ fa Jee. an -)\; a fl -7-F2z 
MAKE: Merd 
opsect: O-o@7-/ :. — - NV G eee ere ae at 
Readion No._ Tee 39 iy92 | 393. 394 395 | "396 | 397 1398 | 377 
SHinb ct Daye tech Coc ai\/0l00 1/0 te 10/9 Jone | ze lei32 10:38 |/a'yo $047 Y)e2 
Speed 2090 | 20P)| 2000 Zea 9000 Agee poe ae 1000 
“Dyn Seale vO7e |, eet a6 LOO? : O95 a 6 078 EL] 
Fuel Flow--Lbs ee. : . ey 3.43 | 3.34 | ral ee '322 | 3.47 
oan havanee 30 32 "30 | | ze | 30 | 3a ‘3a | Ze 
fual £ er ie 372 | rn 126% 3,98 3549 349 - 340 | 306 
Carb. “Ki beters aes | = \- ie | ~ 49 | Yb “1 ey? [- oye | “47 <7, | -Y7 | ~4 41 
Carb. Air after Heute : I" 4% | -2o | tS 132 +4? +H2 F25” (27 | 46 
Intake Manifold nF ¥ ore -30 \-/6 |-5 1 "e22 | #6 (eee 
Spark Plug Gasket Zee 1252 247 24S 299 Byy 935 a2, 244 
Cylinder Base 1 {44 ae c # | 4 7 | +f +] : ¥ Pa 
= eat | -/4 | ~1¥ | = 14 “MIS imag ~ 16-16 | -l6 
wie (3B |-32. +87 '-37 '-BR 39-39 1-39 | 39 


Carburetor Fuel _ 


Water Out | C44 |AYR: 142° 14, ye) 146 140 BE 
Nozzle Fuel . ; ~¥$ 2. | ad Ya ’ 7 #¢Z% 3 ~ 46 ~+f/ ” 42. —_ Y / = YU | wld 2, 
Injector Fucl ! | ; \ 
Pressure Oil a? a / i al a/, oe? 19 i /8 ‘ /¥ : 1g 
@:ens | /5 | LE, 14 2B a 43 13 149138 | 8 
Engine Room Aur io , ~ 9S | YS” | oS i “We | ~ Yer “US YS ~q@5 
Bjeae | | é 
Pressures: ' ' 
Carb, Air Vent, Diff—in HG 7 1 1IE ha? 143 (159 [ ‘ $0 M43 Mes 
Ant, Man, Vac.—In. He. T/ 7/ vi } rm, / ae ae ~- | -i/ i —/ 
Oil—Lbs sqin.—High | 108 | LOS” “ 108 105 ' 108" | 1o5" [OS L108” | dS” 
Oil—Lbs. sq.in.—Low 3d 3 i“) {7} ga | 30 ge \ 30 go { 30 
Baremeter—In. Me. LB. ag.Re : 298 28.5 27. 8 29 | 27.86 29.96 |29.96 
Bar ..cerr. 24.97 |\AL7): AZ72 2822 AbD? '83.27 


48.7 as jk: 77 
| 


Calculated Data: 


_Vaper Pressure—-In. Hg. 4) g 1@ 9 ' 09 OG 9 OF | O 9 | a9 oF AF 
_ADMP _ af, ee 3.7% eee mo es 2g. cia) ZF 3 2726 
Corr. Factor rf) cal fe i 2 2 2 
BHP—Observed | SIF | 3.21 3% §: rs is 4 ’ : 
_BHP—Corrected 

RPM ° oe aIg00 ave B20 | | Qo00 ox | |Q000 | 2690 5006 


‘BSFC—Lbs/BMP Hr 
Torque—Ft. Lhe--Observed = 


gto | 0) pea. 926 | 955 994) OR’ (M2 | 1098 


| 
| 
| 
{ 
| 
_BMEP—Corrected, | 
| 


“Combustion Air—Lbe/hr Hes \%.9 'Yb.0 | 464 | 94.9 44.4 “2b |, 
Peas : 079k | 07 by oe ony ano |0799 | gee poe Be 
Ss port No. 

“Total Timers AM | | In 

Weblo abs. | 38.4 3hbz sto \3786| 37.08 3-6 \3b.0 (#500) ane 


REMARKS—Lbs. Oil added if any. * Check Poiwr Ket t Reanim saad 


OPERATOR _ ae | Ovens - S 


ean erlio ont atteeemntharenderagly 5 Ant madenmnnermtntandnas minntmtas niet A Re NET OME At | SER BNR mh aan —~ meet Attn er nn: me “Ar Serta tite 


ENGINE NO. 1/ 


mace: MELE 
OBJECT: el 


‘Reading No. a 
_Time of Day 


_ Fuel Flo awelke Hr 
Spark Advai vance—Deg. 
LUFL Flow Cen 
_Tempevatures—°F 

Carb, Air before Heater 

Carb, Air after Heater 4 
Intake Manifold 

Spark Plug Gasket 

Cylinder Base 


_Crankcase 
Water In 
Water Out 
Carburetor Fuel 
Noszle Fuel 
Injector Fucl 
Pressure Oi) 
jSump_Oil 
Engine Room Air 


Pressures: . 
Carb. Air Vent. Diff.—in H.C 
Int. Man. Vac.—In. Hg. 
Oil—Lbe/ sq.in.—High 
Oil—Lhes. /sqin.—Low 
Fuel—Lbs, 5 8q.in. 

Barome ter-—In. Hg. 

BAR Coee. 

Calcula ited Data: 
Vaper_Pressure—in. Hg. 
_ADMP_ 

Corr. Factor 
BHP-—-Observed __ 
_BHP—Corrected_ 

RPM 

_BMEP—Corrected 
_SSFC—Lbs ‘BHP Hh. 
_Torque—Ft. Lbs.— Observee’ 
‘Combustion Air-—-Lbs. hr 


_Stop Re upert t No. 
Total’ | Time—Hrs. 


FP REMARKS—Lhs. Oil added if any. 


* S7ABr oF Ruw 


ce 


i | - gage BEM 


ERONAUTICAL RESEARCH LABORATC. . sioeney 2eo 


UNIVERSITY OF KENTUCKY 
D t Sh t N T d 
ENGINE LOG SHEET eas. 


eee. os pater. //> 5 -S R 


“she ad tol voz. Yo do yas? ee cay 


as 2) {$0 168) 2/01 ged 2:10 B: 

|. . |u| 2000 L000 Zoou! aagu, oe a Bios 
: LEM lag. Hor 09 O88 | .ofz 
| | a \3. ‘53s Sas | das 
| Bo ae 2? 33 i Bo ao sO | 3oO 
GIS 37 | 5ed' 3.89 EA St. sd av3 


| ere Pe ra is “iS 
“54, -42Z |-27 | -s og V6 
se sea iss “ae ade a8 235° 
~l4 “La pee aes ($5 NS" Je ae 
Wr a as Wt 3 de We 739| 736 


40 |-40 |-4o pe -¥o -Yo | -Y/\~¥/ 
| . 23 22 22 abe 


lige: J 
aS We bs 4S ds Is if 


al 
7 


| 45 (1s 7 


ve Ms 4s 
' | | 
| 228 4? ‘406 Abe 159 AS i $1 iL 46 
Joh Pea ae YO 
30 82 aR Aa? at | Les 
| 3¥ 


BY 
ies 28.73 25.38) 28.73) 94.73. 28.73) 28.78) 27.7 
26-63 AG-6F | 2463! 25. 63' 29-63 isu ie Ba 


| | 
AQ | AO 10 | 76 

thse Hazke as 2733 ths, 

1.20 (ae, ee Of 2608 /. 205 fia, 3359 

VE | Jos BY BIS BY¥9\ F24 


Hi 8 zeee| ace anaes | ROCG CC 2000 
834 fe 516 B90 92 FWY loli s9 


| 
Soa Sh vid Wf, Us AEE Sei: ‘ties 


| 33 32 | 33) 93 By | 
| 
\ 


37.9 |3225" a7 aes et 56.5 


CuRRENS. 


OPERATOR 


” ENGINE NO. // DATE: . /f~ OG ce 
MAKE:. ME R# 
OBJECT... D-@-5 7 oer 
tates se. | von Yoy we va Yie. Si3 | Dir i sTeR 
Pome of Day ne 2132 239/248) 250 2:56| 8:03) B10. 324 B28 | 
Sreed | 1000| (620 Vige “pee L600 (620! (620) Liens ! 
Dyn Sede LO Bee OFF | 2 08,;.07 A/1 | Ald | 
Feil |. 0 des 270 (295 225 20. ot 
ark Adv. -D Cc 
_ Fie. Fis tore | £15 Bx £¥e sp 24 29 / nee 
Carb, Air before Heater = Yb | ~SG '-SE re &| — 6i-47 ! 
Carb, Air after Heater | / 7S | J20 ig ibs Pe a ee - a 
Intake Manifold YO | 26 | of, a oF - a a - ‘ae rbe ~-4Y . 
Spark Plug Gasket ay | noe ae ae FP 3¢/ Ze |; bee 244 
Cylinder Base : ‘’ ‘ 
_Crankease -/b ' ~ Lo on : —/7 | ee | =/7 ae -fy 
Water to ~V~. "¥2 | -¥2 | ~ Yo i- 0 ig ~3F 
Water Out YS MS ns 144 | MB 142 7 146 ' | 
Carburetor Fuel } | 
Nozale Fuel | -f¥ | ~ oy “9 | -¥3 | ee. “oe -VY¥ aay A | 
Injector Fuel : é 
coe in wile 8 y 5 ! 
} Sump Oi! | #0 ii 7 a y . | Z | 
Engine Room A.t : “o/s ~ $ a = ae Se \ — /5~ “43 ou ! | 
igs : : 
Carb, Air Vent. Diff.—im HG 87 GY #7 ae des as. 1,07 / / | 
_Int, Man, Vac.—In. Hg. -./ |, f -/ i-/f . | 
Orl—Lbe /sq.in.—High 400 | 106 ad | 7, | Dy as Ol Jol 
aries 30 i  /) ae | 22 0 | 36 | ; 
Fucl—Lbe/aq.in | 33 
Barometer—In. Hg. 693, z B BF? 3.7. 
Conk BAL a G3! 2923 aR re re BH BE 18 Tas, 
Calculated Data: 
Vapor Pressure—In. H-. AO a 10 Le 40 | 4 fo! 


Q 


ADMP 
seerry F acler 
_BHP——Observed. 
_BHP—Corrected . 
RPM 
BMEP—Carrected: 
_BSFC—Lts BHP Hr. 
Terque—Ft, Lhs.—-Observed 
Combustion Air-—Lbs hr 
Fuel Air . 

Stop Report No. 

Total Time—Hrs. 
OBS HG Flow 


REMARKS— Lhe On -dded it any. 


= srreey teen ceimeay muvanee act SRE re St TREN EE Race I46, PENG oe 


/ERONAUTICAL RESEARCH LABORATC 


UNIVERSITY OF KENTUCKY 
ENGINE LOG SHEET 


Ks Msg AESS| AES | 
de de 1 ROS| [0 $398.53 24.53 


Jee eee Jb | leo | 1600 
BE 975 | 


HH 


2176.7 129 poi ok wes! es 


ee (ZREENS 


| Wie (EGO \1608 | 


OO |. 5¢F | 33 


i Loh | 


PAGE NO. 


Data Sheet No. 61 


sled lice be 337 avi Mea 


| 


! 
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ao ek Oh LI MEY SRNmTKCEE Mem me me ne 


-RONAUTICAL RESEARCH LABORATO! PAGE NO, 122 


UNIVERSITY OF KENTUCKY 
Data Sheet No. 62 


Cc ENGINE LOG SHEET 
ENGINE NO. // DATE:. Lf eG Oe. 
MAKE: Me Vr ah 
opsect| O-G-Y ; . 
Reading No. sar 41h \4/72\4/8 419 420 2p Ya 23" 
Timeot Dy, LROAM PRS RIE 9152 soied' lode JO12 LON 10:2! 
Sred ARLOOWROO|LZEO (200/200 (ROG 309 (gta 
Dyn, Seale a SO8 105... w4-Wa OGG | L943 OF 0 : O8Y 078 
“Evel Flow. -Lte Hr 2.3% |2,38 Laz Day | F294 '°224 9,223.28 | 
“Spark Advance: Deg _ 2 ; a 20°! Zo4%' | 2a" fer| 20° 20° i 20° Zo" 
Fuel flaw. carr. is me ade. WE? aa) 239 25: 288" 
Carb, Air before ve Heaths _ Lie _ g 4 - 47 “| ‘os 7 i Yip -Y49 ; ~Y¥9 : ~Y4 | 
Carb, Air after Heater _ 5 72 S57 # 7? 432 ! 453 v2? /2& /f2. 
Intake Manifold ~-3S2Z ~Fh -/¥ | 7H -/ 46 se 
Spark Plug Gasket ath Y @ ee i 3 1G , pf Swe SP% spe (70 . 
Cylinder Base o Y ‘ yf : 4 ; of 4f 4/ are d 
Ceaataes -(5 \-/§ (+20 -20 °° -2/ -2/ ~22 -a/ | 
Water In , Yo ~ 34-4 -39 “YO -4/ 4) -¥0 
Water Out /38 | J38 136 /328 139 )36 (39 136 
Carburetor Fuel i | 
Novae Fue Oe ead ody de, ae AY? 
Injector Fuel ; ; | 
Pressure Oil = 7 _ @ we a pt @ sa 7 = q = 74 a 4 
¢.... Oil re “~~. '~fZo '-2. ~ oe ~2. ae - 2. 
Engine Room Ar -Y¥ eas scl -“¢ ae : “94S a Ae -~ VS” 
Pressures: \ L ‘ , 
Carb. Air Vent Dilf.—in 4 C cL 77 ae 7 G8 Gb 
Int. Man, Vac—In He. my sy ! ay, va =f ee / el, ars “, / : 
Oil—Lbs ‘sq.in.—High ‘1 OF oF f oP? /0F ' 70g had Mee 168 
Oii—J-bs. ; sq.an.—Low | FO “3 S 2 e oe QoQ | 3a 3o O30 Bo 
Fucl—Lbs ‘sq..n, : mo 33 | J 33 . 33 a? 3 3 | 
Barometer—In. He. Anse dee. ais Ez 2588 2NSS 25.58 ' AEF 
Corr, Bar | | 
Calculated Data: os. 20 \A8-70 2E.7G 28. 70 24. 2 25.% AGI | arr. 
Vapor Pressure—in. H.. 76 Lg, Lee A ais coe rd i : lS 
ADMP__ ag 3 ih 2B. Zw, 4 66 AKGO' JMS. 66 9S.G0 | 
Corr. Factor | \"Z Led LZ) / 2/ /: é/ 4, 2/ ad }:2) | 
BHP—Observed eee a SF a. 39 227 a A a./3 hO¢ 18451 
_BHP—Corrected _ ! : ‘ ; 
RPM ‘UDG | RG0 (2.04 (206 /2ed | /200 /Zoe |(/a20d | 
BMEP—Corrccted ‘ ’ ; | | i | 
BSFC—Lbs BHP H. | | | LS? ‘ 2 1s; 
_ Torque— Ft. Lhs.-—Obsei ved | | 
Combustion Air -Lbs hr ’ ob L£:\942 3G ‘99. EF 77 or 28. | 
“FuelvAir ‘OC OS |, OFL5 O7FF 24st O7IS | 04S Wey, ! od | 


Stop Report No. ‘ | 
Total Time—tHrs. | 


C-. OBS Air Flow | ot ee ee 2ZYE 24.% BP 


“REMARKS— Lhe. Oi! added if any. 


OPERATOR CURREN S 


C 


C 


eT TT eee 
make: ME@2 


OBJECT: 2- o uo 


Reading Ne. by 
Time of of Day 
Speed _ 
Deas Sens 
Fuel Flow -Lbs Hr 

Spa: Seovahie Cakes 3 


FUEL Ceke 


Tempe atures - ‘F 


Carb. Air before Heater 
Carb Air after Fleater 
Intake Manifold 
Spark Plug Gasket 
Cylinds + Base 
Crankcase 

Water In 

Water Out 

Carburetor Fuel 
Nozzle Fuel 

Injector Fuel’ 
Pressure Oil 

Sump Oil 

Engine Room A.r 


Pressures. 

Carb. Air Vent. Diff.—-In H.u 
Int. Man, Vac.—In. Hg. 
Oni—Lbs 8q.in.—High 
O1l-—Lbs., sq.in.—~Low 
Fucl~-Lbs,' sq.in. 
Baromter—lIn, Hg. 
Bak, Gkk. 
Calculated Data: 

Vapor Pressure—In. He 
ADMP 

Corr. Facter 
BHP—Observed 
BHP-—Cortected 

RPM 

BMEP—Corrected 
BSFC—Lbs BHP Hr 
Torqu— Ft. Lbs.—-Observ d 
Combustion Air—Lbs hr 
Fuel Air 

Stop Repart No. 

Total Time—Hrs. 


Ok Flaw OBS, 


n«RONAUTICAL RESEARCH LABORATOK_. 


UNIVERSITY OF KENTUCKY 
ENGINE LOG SHEET 


A 2a | 42x | 427) 
eat 39 er a6 |, 4 
i {00 | 00 | Z00| goo 
| OKO 1.082. | OBS ere 
[AOA | LOY | 1b% | 168 
_.| f@°_| 70% | fee 10° | 
(4.93. 2.73. ' 78 \/.71 
Ve | 78 | 79-8 
+170 7/27 |490 °° 50 
| gz. | 23 lez | -§ 
| 747 | A | /S§ | MS 
“3 tA. a | +4 
Pal. ong -23 |-23 
(ff af | ayy -a] 
127 1/28 | /28 130 
| 
hed | =4/ ~% aa 
-~/$ . -$ |-20 i~go 
ae 4 ont | | 1 - UE nae gr 
al is Me a 
| | 
3S BS 189 87 
Oo | oO oO ra) 
10€ | 408 0g = 08 
3) | 3/ 34/0 3/ 
ame 337 33 
2698 |2299 | 28H 23.58 
2470 AIO 88.00 2F70 
| 
a MB 3 
12/ Nea are, “2 
C26 | ag TH (:3F 
| goo |\foe | goo sac 
| | | 
Bio 2b ALLA Zaz 
FO O80 |. C90 C77? 


! | | 
i /Ags~ Wares J9.3) VER) 


Fi | 


pace No 273 


DATE. es &-s 
“29 MaZ Be | ' 43] "e 
10:54 | lee uf 03 | Lb f2 
». BOO | | Jeo 
Fe mie Ee 100 ie 
iY ee ee oe 
fo* | 70° ge ge | 
"LPL L9G PS 1295 : 
Tete yp | 
27 45 “IF = YY 4 
1-1/7 | -R2? .-3F -SO 
| 108 | ae $7 15.8 
' 3 2 3 ' 
-23 25 “28-25 
i 7A) et: 7 
190 | 182% /3) 730 
[ae ~-Hi -¥7 ~-4{ 
“20'\ "20 ~dI = 19 
4 i Pin -§ ee. ed 77) 
~Y5 | “YS - YE ys 
327 We 3R BF 
of c Co Oo 
108 0G 08 | 108 
3/3 ee 3a/ 
73 a 33, 
A599 ‘Axx: 29 234 29-5F 
> i (28.70 @h2e 29.10 
PU ar ae ae 
12/2) “424 )2f 
(42. LG 152 158 
¥40 (Feo $00 00 
! 4/8 
22, he ro a eas wee 
OPS | OF¥ 4 0999 .OT99 
| 
1931 (18.57 135Y 79.94 


REMARKS Ll.. Ou! added if any. KY EWE SUEE ING Be wh y At F6¢ RPA) 


CURRENS 


OPERATOR 


Data Sheet “o. 


63 


C ENGINE NO.. 


/f 
mace: JME 2 
OBJECT: 2: aoe /. “ 
‘Re ae No. a | 
Time of Day 
Speed 
Dyn. Seale 


Fuel Flow—Lbs Hr 


Spark Advance—-Deg. 


pene a ace 
Carb, Air before Heater 
_ Carb. Air after Heater 
_Intake Manifold 
Spark Plug Gasket 
Cylindsr Base 
Crankcase 
_Water In 
Water Out 
Carburetor Fuel 
Nozzle Fue! 
Injector | Fuel 


Pressure Onl 
Cc ‘Sump Oil 
Engine Room Air 


Pressures. 

Carb. Air Vent Diff.—in ric 
Int. Man. Vac.—in. Hg. 
Oil—Lbs sq.in. —High 
Oil-—Lbs./sq.in.— -Low 
Fuel-—-Lbs ‘sq in. 
Barometer—In Hg. 
Bar CokK 
Calculated Data: 

Vapor Pressure——In. H.. 
_ADMP 

Corr 
BHP Observed 
BHP—Corrected 

RPM 

BMEP.~—Corrected 
_BSFC—Lbs BHP Hr 
_Terque—Ft. Lbs.—Observed 
Combustion Air—Lbs hr 

_ Fuel Air : 

_Stop Report Nn. 

Total Time - Hrs. 

Ale Jas 


~ 
C. REMARKS. Ls. Oil added if any. 


Factor 
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UNIVERSITY OF KENTUCKY 
ENGINE LOG SHEET 


ore DATE: is 6 “Se 
14azZ. (Yaa | 4a 435 wae 4 38 439 SToP; 
l{Li3o. | 11:36 Y0| (1:42 | US| Wee (20 12" 4, Leet 
2900 |\2000 pee 2000 Zan 8000 200, 2PCO 
| ME | MO | 107 | 10% | O97 | 297° 092, 682 | 
3.69 |73-69| 2e3/ 36 34 | Be 3 i 
| Ba® | 30° | zo* | aot ge | soe! 30° | Boe! 
139.29 '3941 59 '3.29'345 357 344 ~_ | 
|-S7 37 ~56 pe oe] -S¥ rr. a. ne 
| 5% I~8/ | oO 47 | Je 722 174 
ey laa) Se | Re wl 2 Wi ga 
52 ! a | Sle 7 | 233 ie BF SX nas we 
oO | @ Of 2 ONG #2. 
Se +24 -2 9 ar -25 cae ~25 1 + 2a 
| SO WA HE K-99 4G He 47 49 
432 137 (137 (134 | 183 | 132 134 /33 
Poses “$3 -5/ |-$0 |-S2 ~§) -50 
3 5°94 / as eee ae ey oe 
-2 OO 6 Oo ,F | uf fi 
-55 |~56 ae (-$6'-$5 -§5 -55 -55 
| 
' 
ut ae LIE? ice are 152 14S" 
“, a ae ee mas 7 ea 
409  t& | «ME WIS lis \ yas Ms fe 
3/ es 2 Fy . a / nr 7) 
3! BR OG 
| 2298 hs bea By 99 7 ‘pe Gf 29.98 | 29, B 
‘29.70 [2 22 | i 70 28.20 8. 70) £9.78 \ 4% 0, ee 
i ue | al SHE MEP SE de 
2235, Jaas /, 235" 1238. 1gis! 35/23 
4, 38 4,34 433 4.03 3.9! 393 52°, ig 
000 os boaes 2c0u 2000 #0 (20e0. 2000 
| a | | 
18.$ | Yd J %d \Y¥S6 y37 
be Bie) aa ae Q90/ 050 cae Os wy | 
age ae 1349 '30.2 sey 


WS arts any 


! 
e 
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CURREN/S | 


Data Sheet Mo 
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PAGE NO. 
Data Sheet No, 65 


ENGINE NO. se an UL 6-8 Men 
MAKE: - - MER? 
OBJECT: - =f is 7 iM 
re | 440. | 44 ya “ya 444 HS Wb yy * 
_Time of e of Day cha Sel tote. oaks atl . LA 7 di 48 | 00 | Zoey Zz: Oy: /2 oo ly pees F 
Seed (Be0_| deo “leeo MECC | [600 6a, 1400 |b00 | 
Dyn. Scale a HE AOE LLP Lb OY CNL 1S 7 08 3 : 
Fuel Flew——Lbs Hr aM |1242 | 2.24 [274 ' 2.74 2,74 12,92! 2.ea | 
Spark Advance--Deg. 70° | 3 30°. | 3a¢ go® : 30° | 30 Boe 
Fuel Coee 3.421948 12.9/'299 259° 9879 29) 2°78 
Carb. Air bcters erie ~~ ~4- " -S6. ] ~55 | ~54- ii “65 | “SS “55 | aus 
Carb, Air after Heater |-54 |-3) | @ 427 | 50 88 1305 
Intake Manifold G62 | “$2. | 739 | “29 (717 1 -S OAM 33 
Spark Plug Gasket , 290 22) 934 ‘Ade: 215° ae gio ay 
Cylinds: Base | oO { / } g i } ) r#) CO 
Crankease ' -—2/ or ay f ~24 “AQ 2 b&b ° ean a } ~ 24 
Water In | -€@ | “YP -YO -4F  -42 HF 42 m4 
Water, Out 73E A384 146 | 43/43/43 35 
Carbureter Fuel | ry : . 
Nozzle Fuel 1-5/7 | ~s/ as '-5t 1-52 -f2. -$2% -$2 
Injector Fuel ye ete | ’ 

' ressure Oil | 3 | aA «x RX | / / } re) 

(4 ie Oil ' B44 : | on { i / / G 7 ; ZL’ 

ade ee Room A'r : ZS -55 -4Y : -5Y¥ “LS ” 5 -45 i ~5é 

ae | : | 

Pressures: 3 | ; ' 
Carb. Air Vent Ditfn-in HC LIS |L05 10 98 | 98 9899 
Int. Man. Vac.—In. Hg aa / sar | esr / -/ “4 / z/ ; ~f > / 
Oil—Lbs sq.in.—High | 100| (80 | /00 _/00 foo (OO yee joe 
Oil—tLbs./sq.in — Low 3 2 32 32 3 2 32 | 3 a 32. 3 w 
Fucl—Lbs sq.in. 3/ 3/ oe 3/ Sf oz 3/ 
avontiiercte. hee 28.98 | G8 2849 ISG 2656 29K 98S bbe! 
Bak. CORR 28.79 | 28.79 28.77 Ri 28.19 2874 38 Mf A818, 
Calculated Data. | 
Vapor Pressure—In Hy, 79 7) OF , F i Cy , 


ADMP 


ENGINE LOG SHEET 


ie 1 ease 29.69 26.64. 28,69 he fe 29.69 LEE. 


ee. i235 Sie FIs oa LH) rahe 58h 
eae | /600\ 600/420 ‘1600 1600' [gos Vac M00 
ae | 
oo eee a ea | | 
c are | Bib | Y2T 29-57 9,2 | Az ne - 


“haw REMARKS-—Lbs. Oil added if any 


OPERATOR 


CURRENS 


sag. 


{ 


~ 


“ENGINE NO. 


// 
Meee 


MAKE: 


OBJECT: D- ve 9 7 


Reading No. 


Time of Day 2 - 


_ Speed _ 


Dyn. | Scak 


Fuel Flow—Lbs v 


_Spark Advance- Deg. 
FUEL Cone | 
Temperatures—'F. 
Carb. Air before Heater 
Carb. Air after Heater 
Intake Manifold 

Spark Plug Gasket 
Cylinder Base 


Crankcuse 


_ Water In 


Water Out 
Carburetoy Fuet 
Nozzle Fuel 
Injector Fuel 
Pressure Oil 


Sump Oil 


er Engine Room Air 


Pressures: 


Carb. Air Vent. Diff.— In H.O 


Int. Man. Vac.—In. Hg. 


Oul—Lbs, sq.in.—High 
Onl—Lbs., sq.in.— Low 
Fueh—Lbs, sq.in._ 
Baremeter—In. Hg. 
BAL. Carr. 
Calculated Data: 


Vapor Pressure——In. Hg. 


-ADMP_ _ 


Corr. Factor_ 


_BHP—Observed _ 


BHP—Corrected 
RPM _ 
_BMEP—Corrected 


_BSFC—-Lbs BHP Hr. 


C 


Torque— Ft. Lhs.—Observed 
Combustion Air-—-Lbs hr 
Fuels Aur 

Stop Report No. 

Total Time—Hrs. 


Ale OBS 


tEMARKS—Lbs. Oi] added if any. 


‘eee 
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PAGE NO 


ENGINE LOG SHEET Data S-eet No. 66 
| pate. //7@ 75 2, 
| Yg | 4Y9 \ “so wees (452° 453 154 YES STEP 
- ABS NASD (2:44 19:50 2153 ares 2uS 3°28" 3:30 
| 42.00 | ag? JAOO , 1200 eee (200 (£200 
| LAS | 087. /04 ./08 4 
212 | 2/4 cre 24 2 O01 Dag 214. 
a3? | 23°. 23" | |23° 23° 23° axe | pa. | 
19.9% 19.26 'g.32' Lets 232 2 35 24) 2.43 
“Sb | $6 |-D | -5S | -55 (+55 -56 ~G5 | 
170 | 12970 | ¥F As! OC ~-30 -sY © 
(92 | 1% |-2 | WY 2d |-39¢ -Fo°- Se 
193 | 196! 196! (98 | 198 (195 195 199 
at ae a Sag ee ee: ~2 
ie | 72g a ag '-29 -30 -30 =320 ! 
- 7 : “YF -VP_ -Y9 > 
Ted (Ye, (9S | 17e | 145 | 19S ie oo | 
55 | - 59 SY SR $3 | -S8 SS - 55, | 
14-7 leas ~¥ ae 0: ave 
Ee I ace 4 ate ac, ere oe Oe “6 -/a@r! 
“$5 - 84 [34 ae ings Sy loss -¥6 
. | | | 
59 bl | MOY bY te 67 Se 
703 103 | faa 00 7ao| Doe 
af at 2) 3/ rate oF ee 
Co7 
aan Pape oo SPIN eee 298 ow Asm 
(28.77 (20.29 88.77 28.79 a9. 920.7 19 RE 
| ae | | 
OF ie OP | oF 09 |.0 oF 10? 6 | 
Pe “gs $11,035 | A235 1238 lg3s | 


Pty 4 3 BoiHiS4 (9.4) de 56 
"1200 (400 )200 ek on as /Z00 | 2200 
| Pe ey ek ae 
204 |\20,5 '2A%0 AGO B0:294 Bai 
090 |,0$0 060.090 |,0#0 | 086 i O80 
B26 ARG aS | 23S 123.51 23,8 es 


sor 


CURRENS 


OPERATOR. 


ry 
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Data Sheet No. 67 


-RONAUTICAL RESEARCH LABORATO). 


UNIVERSITY OF KENTUCKY 
ENGINE LOG SHEET 


ENGINE NO. t/ DATE: M1 -7~F2. 


MAKE: Mers 
opect O-7 -~/7 


Rentne No StarT |4 56 |45? 458 959 Heo yb) HR YOR 
pare oars LONS 16:22) 0.27 10:38 \/0 41. 2090. 10:50 10.$e 


Time at Day __ 


80a | B00 | Sa goo foo | xe . 


Sedo, aan Foo | FOO 
Bye $e ele et oe IZ TO, ol OP 107 | 404% 101 1 Re 
lwifiwriw |). APS | AS | AOS. 2281 1093, 72.23| E20 147 | 
Spusk Advance—Deg pave. VALERY Te =| LO | JC _ 763 1@. lo | 
Fue) .@ace 1. 188 RS 193! b8R! 88 ahd 181 177 
re a a Be Me a 
Carb. Air after Heater | ~56 “28 +4 9 3] ; 56 96 /30 /gO 
Intake Mamtold | )76z \-50 1-38 | -30 112-70 4/2 30 
Spark Plug Gasket | 167. let 16?) 16/ | ($6 1838 1Y% 14S 
Cylinder Base . / _ t @ 1 =f a f | “2 “7 ~2 ol 
Crake ae | ag | 73 -35 | a5 -36 yo | 
Water Jn : = -§0 ° -5@ |-SaQ — -$C -g0 -5O “50 | 
Water Out J40 t 434 32. 2 {32 /22 129 ; 
Lana : 427? 1261 
“Nozzle Fuel ~$6 -~ 5G | ~56 | 5e ~ 36 ~£9 “5b 1 Se i 
Injector Fuel ; ' a ie? 
ieee Pressure Oil | = 2¢¥ v 25° “Lo ; “oe? ~29 et 7 ~ 29 H ~2 
oon | ee ee : 
Engine Room Air SS “$45 t “55 oF ~SS” | “55° a 5S | “55 
: : er ioe 
Pressures; i ; : { | 
Carb, Air Vent. Diff,—In H.0 ig? af. oe 3 38 SF 37. 35! 
Int. Man. Vac.—In, Hg. s ; oa ; C ' 
Oil—Lbs sg.in.—High 100 \/f6 00 | 1006 \/00 | tt | {06 $60 | 
Oil——Lbs. sq.in.—Low re 3/ ar ‘. an | of ' S/ 3 A> «4 3/ 
Fuel—Lbs/sq.in. ’ 32 52. cj bo (ee 32' 32. . 
Baremeter—in. He. 2220 2920 99.20 292010920 29,20 |9g,2¢ '29.20| 
Bar. Corr 7 ee OB| 29.09 29,08 HOS AY OF BIOS! 2G.04% 29.08 
Calculated Data: . ‘ 
Vapor Pressure—In. Hi | Wr Je ae t AA \ A ‘ JsZ2 , fe. ae 
é | 


' REMARKS—Lts. Of added if any. 


te 


ADMP 
_ Corr. Factor 
BHP—Observed 
BHP—Corrected 
RPM 
BMEP-—Corrected 
BSFC—Lbs, BHP H: 
Torque-—Ft. Lbs —~Observid 
Combustion Au—~Lbs hr 
Fuel Air 
Stop Report No. 
Total Time—Hrs. 


Aiv @bs, 


- | 
IBS 2S IBS f2E NIE Pee ae 
1d ae 109 hed | Lape FS BY 

] 


Yeo : sd0 F000 | Fao Joa , B00 geo 
a | 
23,4 23.) 93.1'23/ 237329 


077 OTF! Ort C7 029/ b 
; | 


me ae) A 


224 
pee 


{ 


4 


\J7 9S re 


éeEnNTaA ce STV EWS 
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UNIVERSITY OF KENTUCKY 
ENGINE LOG SHEET Data Sheet /o. 68 


© 


ENGINE NO. // sae: Ile G Mae 
make. AEE 
OBJECT: oO s- ! 


Reading Ne. _ eaves : 


Time of Day it 49 i22| £4.33 
Speed _ 1 ROOD |Zado Peal 9) 

Dyn. Sc:! oe | al Bl} 2d boss . | 
Fuel Flow—-Lb Hr 3.44 3 - 8 i 
Spark Advance - beg. _ 320° | ae | | . 
fuer abe 2, yas |yos! | 
Temperatures——‘F _ y Tele a Ae ie he, oh ka Be, » ; : 
Carb. Air before Heoier | ~~ a | ~66 | ‘ } ‘1 7 , : 

Carb, Air after Heater = b S | -¥2Q. 
Intake Manifold l= 7 / i -5 7 | 

Spark Plug Gasket j ave a 37 : 

Cylinder Base — 7 ~be 

Crankcase ~ 3 6 “277 \ 

Water In -57 -59 
Water Out 146 /42 

Carburetor Fuel ~ \ _~ t . 

Nozale Fuel | “40 ~-40 

Injector Fuel Ve (eo | in . 

Pressure Oil (#] oO 

Sump Oil i ee! 4 

Engine Room Air ~6@ ¥ | ~64 : | 

precious . | ' 

Carb. Air Vent. Diff.—In HU / ’ g ‘ A g : | 
Int. Man. Vac.—In. Hg. “, / a / 

Oii—Lbs sq in.-—High (02. | /02. : \ | 

Oil—Lbs./sq.1n.—Low 3/ 3 i | 

Fuel—~Lbs sq.in. : 32 za | 32 

Barometer—In. Hg. | 29, 2a 2D2O | 

Bar CakR | 29.08% AZa8 | 
Calculated Data: : | 

Vaper Pressuve—In. Hg. ‘ /m Pay (2 | ; 

ADMP __ | 

| 


Corr, Factor LAE Lak | | : | 
_BHP—Observed | 4,7 g ¥.75- . \ ' 
BHP—Corrected | ' | ] 
aE 2000 \o¢ 
_BMEP—Corrected | , | 
BSFC——-Lbs BHP Hr 
Torque—Ft Lbs.—Observed | | i 
Combustion Air—Lbs hr 5d. s | 58, s | ' 
Fuel Air .Cf0/ nee, | ‘ 
Stop Report No 
Tota} _Time— Hrs. { | 

| 


file 08S ae ie 
@ vemrrns—in. Oil acacd if any. * Fur“ F4tew STOPPED 


OPERATOR ¢ UrYTtHys 


~ , sRONAUTICAL RESEARCH LABORATOR. paceno. 229 


UNIVERSITY OF KENTUCKY 
on. y 
ENGINE LOG SHEET a 
encsineno. . // |... pate:  (/-/O~- $2. 
MAKE: . Mere 


opsect. 2D ie: vide - oe . Wb Seefiet- cclagton 


Reading Noo tebe 462, Te a die 470 Y7/ ¥I72. Sip 
Time of Day PFI 74/2. MS4AZ La. ‘oo L£:87 Wr 12 th Jel fl: 43 Mido 
Sed LL. PRO O| 1200) 1290 1208! Reo, [age /Add 
Bynes OR IZ AL LOE DY ORE 
Fuel Flow=Lbs He (4,82. 10 | 19 AXE | 181-70" 1.93 | 
Spark Adyar ce ~ Deg f 20° Zo? wot wee | 20° ade Ror ai 
Fuel, fare Mle '208' 2.01... 7974 49 IGOR 1%. 

“Carb, Air, before Heater : 5 e | “oO! . : oO. | 6 : * a ; oO : 

Carb, Air after Heater RY 4) 7 7 Je 

_Intake Manitold -/3 72. ~2. j y | /7 | fs es 


260 | ag2.| 252. 1a32 22? azo gaz 
35 |. 26..32 ‘37 37 39 3s | 


Spark Plug Gasket 
Cylinder Base 


Crankease | Ao | 26° ay az a (22 al 
Water In 3 YH: ¥f ¥ | ny 4 
Water Out. (52 | 150) 152 sd Fz SY ER 


Carburetor, Fuel 
Nozzle Fuel 2 3.0. | Oo oO a ©) 
Injector Fuel - 

Pressure Oil ‘ | 
@:.= 0 | 


Engine Room Air 


Carb. Air Vent. Diff—in HC SS 65: ’2 | 58 54 13 Pn 3 
Int, Man, Vacm—tn, Hs. ee ee at eee ae ee 
Oil—Lbs /aq.in.—High | 98 99 | 9? |W gf | 9: OF ! 


Oil—Lbe./sq.in.—Low 
Euet by leai in. : vy, 
Ba €ter—In. He. | | 
Bar Corr | 


_beulated I Data: 


132 |22 32 '72 132 '3 32 
LTO | 29,00 2I10 | OA \29./0 (F910 129.10 | 
Pte Ys rasta ot RZ. rit QP. F2. 28. 2 ane 


2§ |,a8' 27 BF '| 29 2 Ag 


| 
| 
| 
2s Me ‘ ‘im 7 { ' 
Pressures: | sas! ! | 
| 
| 22 


_Yapor Pressuro—in. He. 


Total Time—Hrs. ; 


eo: Aina bs. 


REMARKS—Lb«, Oi) added sf any ad _G 


gee | | | 
Se) erie rier ator a 
ee _.| 4209 | 180! Roe Meee 4200! es [2d0 
Bee | aaa | ze! a7 oer | 0 | 
‘antseon Moe | 26, AS.2 AEF 24,3 123.9 9 233 22.80 
Sapen | 096A, are ace? 20%8 hae TA 

| 

i 


246 23.7  23lb say peel 240 


i 
Sy 
operatoR Wtudtbd fp ew _. 


Fer o aise en eae Sonam Sect ie 4 


encineno. 4 
MAKE: Mek , ; 
OBJECT: Be = ~A.. 


Spas elt 5) ioe 
‘Speed 
abytn Genie 
_Fuel F Flow— Lhs Hs 
Spark Advance -Drg. 


Fuel Elan! (oe) 


Tempe: atures-—" FO 


Carb. Air before Heater 

Carb. Air after Heales 

Intake Manifold 

Spark Plug Gasket 

Cylinder Base 

Crankcas 

Water is 

Water Out 

Carburetor Fuel 

Nozzle Fuel 

Injector Fuel 

regsure Oil 

e" Ou 

Engine Room A.r 


Pressures: 

Carb. Air Vent. Diff.—In HC 
Int. Man. Vac.—In. Hg. 
Oil—Lbs ‘sq.in.—High 
Oil—Lbe. «qin —-Lew 
Fucl—Lbs xq.in. 

_ Barometer—in. Hg. 
Bad. Con. 
Calculated Data: 

Vapor Pressure--In Hyg. 

ADMP _ 

Corr. Factor 
BHP—Observed _ 
BHP —Corrected 
RPM F 

BMEP—Corrected 

_BSFC—Lbe BHP Hr. 
Torque —Ft. Lhs.—-Observed 
Combustion Air-—Lbs br 
Fuel Aur 
Stop_R: port No. 


Total Time—Hrs. 


FLOW OB. 


REMARKS —Lhs Oil added if any Neo 


273) ddl age 7 ; 
wig Pay aaa 
jer a ae o gt; Foo! 
| Ms 709 | O92 Ook ee 9 _ 

1-46 145! 7,45 | 


_ RONAUTICAL RESEARCH LABORATOA 


UNIVERSITY OF KENTUCKY 
“ ENGINE LOG SHEET 


PRGE NO.. 130 


Data Sheet No. 70 


DATE: /- 10 a= 


S49 141 | 142| 
“21. ¢ 2 |. LO 10| 6 19 |. 
AS? 5 1158 '153' 1.53' 1S 
Lege ef ag bay, -/ |-s_ 
Pilg ee (25 '/&¢ | 
| ~o'-" | 7 sF | 33 SO 
LIE OO FSC) A F2E 


37 | ) 37 | 39° 39 
FR, AS | 23 a/ ° 2/ v7 
4|2 3 4 | , 
143 /$0 ($2 (50 | Se S49 
ee o | Of 2m HO 
49 |g9t 42) do lag 37. 
o ! © @ ol AF ,; eo) 
| 
| 
36 | 35 4! 34) 134 32 
| -,/ —/ —/ / | aes eee: 
194 G4 9S iPS 95 
| 79 | Bo 30 3a:°, Ze | Zo | 
ay | 27 27 &D' 2?! aD 


29.01 | 29a) ALA Aiea | 2G0f' APof' 
ae GIF AeEDI  REPP 2EI9. 29.94 
i 
a2 22 aa 


1084 1.264 7.084. /. 29! Los #, 108 ¢ 
L92| 122 455 1A! 1-42 71 | 


| Soo Feo! Sow Sos Foo! See : 
a2 Pod. 1% AOS) pod ee 
| 


Zeki 22 8 {be 


19.7 | S94 fd | De pid 

O79 7 | O79 +0860 | Vp bo) Sito oe 
| : 

J& 1 line 2b | 17a ya ee 


fe— €W/GINE 1s UNSYab/Ee ., 


ne ye SM ENG 


\ { 


_. RONAUTICAL RESEARCH LABORATOK pace no, 2t_ 
: UNIVERSITY OF KENTUCKY ta Sheet N 
e ENGINE LOG SHEET mee ree Te te 


ENGINE Sisjee ee ee . DATE: Lie Ch ee : 
MAKE:.. /7: ! = de ge : : : 
OBJECT: Pe 2) hog: See ere z 


aie - Steet shel 35 79 Zp ayn ere 9314, 7 
Timeot Day ss FSO ae [UP aes fiand /L37 Sooo" re he she, 
A900 | 


Speed oh a e-Book Roce | 2 AOC 
2900 992 ate a O97 | ogo 


Dyasatle OF. 
_Fuel Flow—Lbs Hee et Bea a a! fs ee - 356 ' 3, ed 3; “9 | sd 
Spark Advance -Deg | 30° ye 30° ree t neon 


ig) 
|. 
| 


Temperatures—* ral CoRR a Os 3. 76 ! 2. os 3 4 3.53 3. vO “B21 
a ne ene ier | | i a “| - a 46 OF | Go I =66 [oe ~~ 
Carb. Air sie deater | ; — Cease (4 -/3 ‘¢37 Ws 4 VFO | 
Intake Manifold ; : : i ~6F 37 |-73- i~/ & He | YS 
Spark Plug Gasket | 250 | 269 2bO '26/ 24? 2397 | 
Cylinder Base . | SC , @ ef ef = [aes | 
Cranense | 8 ~30 | -3z. 1-33-33 -34 | 
Water In | | 53 |-55|-56 ()-55 -5e i-s | 
Mate £82 | 152.| (54 | 153 S149 | 
Carburetor Fucl Gee i Fo , 
eae "8F | -ee | —-60 '-@/ . -O) face | 
_ _, Iniector Fue | -< ‘ | : H 
ou tl 2 g | Juan | 4 g ; 7 | 
ump Oil 42 A. ip 2. ie eA ~ | 
wk ne Row Air 796 | -44 ~66 ~¥@ 


Pressures. ' 
Carb. Air Vent Lati. -in HO 


Int, Man. Vac.—In He ' oye ie l=, / Bry / — / 
Oit—Lbe, sq in.— High oe /0z (02 02 00 te 
See a 2S 2s 25 25 ' as 
_Fuck~-Lbs/sq in. x oe 32 32. 3 a. 3 a 3oO 
A9.6Y| 29.08 
Gar. Cone 23. ae ae. as 29-85 | 27,95 "23-75 27. BS Deae | 


Calculated Data: 


19 (19 \ 19 ae, oe 


| 


427 422 427 


_ Vapor Pressure In. Hi. 
_ADMP_ 


22. bd 1,27. 


Corr. Factor | 


_BHP—Observed Woe | 3.573 | 3,7 
_BHP—Corrected | 
. RPM «7000 oes 2000 | 7000| gree eee 


_BMEP—Corrected 
BSFC- -Lbs BHP ite. | 
_Torque— Ft. I bs.—-Obser vic 


| 


P55 964 | Fey (ais here 1199 


Bs Yee ig VEY |YVR: $2 
ee C8 O | i? S 4ap 


a ee ee 


_Combustion Au—Lbs hr ; 
Fuel/Air H 
Stop. R part No | 
Total. Time—Hre. | 

ST Flaw chs | 
REMARKS—1. hs. Oil added if any. 


i: 
KG 2H| bias wae lb 


Cd 


| 
| 
8 
Barometer—-In, He. Ar - 29.04 27,4 BIN 29, 04 | 
| 
7 
| 
| oat 
| : 


orenarep. CWRREN/ Sy 


PARE NBCU SPIE. Ce me RE ee mee Sem SR er ne meer Le tam SERA SPN URE ARKLEY SER RII  e 


-RONAUTICAL RESEARCH LABORATO). bien Ne: 70" 


UNIVERSITY OF KENTUCKY Data Sheet “o. 72 
ENGINE LOG SHEET 
j 


ENGINE NO. // eawe Ll- //* Sy 2. 
mace: AVL KZ | 
OBJECT: ae iad ee [J oS ~ J = 


Beading Say 4S | 486 Me ys. “49 PP 492 $92 
Some oer LOS | ZO L384 | 40 148 LSS 2p0 2.38 Bisel 2'S2, 


peed —s AOC. Soa 2000 @LAC R000 BoC0 ACCOR ROG RAOCO 
aia 3 CUS Os C73 "068 Cer 1054 03! “C50 tg 
“Fat Flows ths | “aul 3/303 (3.03 2.97 (232 229 229 
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salle. Ravan ees¥ is | Joe! 30 | 30 830° | 30 _ 3130 | 20 
Fue) -Ca rr . 223 12/3: 2/3 192 LPP os gis L791) 1:2 
Tempe atures— . Ks = + ope ' 
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Gannon mae ee 8d, 1 Oe OAS: BS OP. OT AZ 
ee ($6 +56 -55 -$6 -$5 -$§ -5S ~S5,-5F5 
Watewout (12 | MO | 09 107 | /0E7 707. 104 foe | 12 
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30 |.70 '3q_, 30 | 30 |"30 | “ga | 30: 30 
12.9 2.78 0&2: Bob 2.66 Aol AStz 227. 2.26 
| |aG@@ |- 651-65 |-06 |-65 1-65 -b5 '-46 | ~G6 
'~63 7 1-40 438 475 127 /74 -@3 ee 
764 '~37 - “19 '~-2 te YS -60 —§2 
244 A246 ASG ZSFS 240 933 A24Yl 23S 237 
a a ee -§ -F -§ -@ -~7°:-@% 
-26 ~30'-33 -3S -3b  -37 -30 -37 ~3F 
“56 |=57 59 85) =SG <99 = 56 59 (87 
152, IS4% [5% JS 184 152 190515] 
G2 ie mig Os 1268) Bes eet ey acl 
; | | 
' oOo | “6 “G !~7 ~F > a ce 
Ie @-6@.,° 7 =? IF oe 
-6S | ~66 Bee -6s" 68 -6S5 -66 -46'~-b6 


1 


88 |.92 95 & . 8 22 Re os¥ * «59 


AS PAS AS MS MAS AS-IS NIE! IS 
| 700 /0@ /00 $46 ' 4190! 00 /40 100 £400 
Jo Can fo 130 39 : 30 go ge? 30 
3) Ie) 8) FY Bt BY 8 


29.08 |\2903 2704 Ss adleoud 2909 29.09 S909 24,08 
20.98 2995 25. SF 28. 48) 23.83 23.99 23.39 aug Seay 


Kk he ae 
"A272 427 ‘(27 427 '/,2? 


2 eee be oe se 


| 
i 

i 
4 


1.272? ' 127 nal, 27 


27d 1266, 249 234 224 AMS 2702 US 1,799 
/6¢0 Moo 406 1600 ve | pao’ i7bc0 1600! Jgae 
102 | 106 LoS | Las 1d Be 7A L179 LBS 259 
BOGE BU SB 2 Us We Be 
'21G \R746 ‘27.10 2O.2 1b 2 QT7P2WR A4.F Bey  2aze 


CURREWSs 


OPERATOR 


iE NRE LENIN ENESCO EN ro ~ ce en ee ee ne nine ann ne Coa oe nm Sa EERE OCONEE ERROR IEE CG ay, 
»-AONAUTICAL RESEARCH LABORATOK pace no. 238 
UNIVERSITY OF KENTUCKY Data Sheet No 78 
Cc ENGINE LOG SHEET erg 
“ ation 
ENGINE NO. If a. BATks. //-/ Yr 


wake: MU 2K % Pia 
OBJECT: Dp ago 7 . : ve ¥~-s 


coeine Res | S23. $24 4 525° $26 §297 Sfor - ge $29 SAY 30 


cImestiay 8 AL ere M20 (L257 [BO 4YS (10 2.06 2:12 2°22 
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Injector Fuel ' { 1 , ; 
ressure Oil 3 ~—& -~9 | eo ‘ -// =f ; = 7 -~/O -F 
¢:... ou ai 2 hom g Kae = rf Pea ! we ; “SO Riou z 
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Calculated Data: ‘ i 
Vaper Presaure—in. Hg. : t a ° Z. ash t Z | + = 3 2. | | ag j 297 | 
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DATE: .. Js 19 -~ Say 


a igé7 Gas 


Fetoigia df 


PIT 9/7 L823, 28. 23 
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PAD 23 Of 27, fief 
oh ef 
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; 140 
RONAUTICAL RESEARCH LABORATO:. PAGE NO. .. 
UNIVERSITY OF KENTUCKY Data Sheet Ho. 80 
| ENGINE LOG SHEET 
, Se no ff... _ pate: 4 ~ 14-52 


make: .._ 477 @ ; 
osseer:_ L?- a. ya tag pe §-10. 


Sot ee nce ee 


Rete. SMS. iS ter Ete ‘S43 S44 | jsas 5 546 ($47. 548 
Time of Day “ase 1353871941072 10 18| 1080! 1624 (029 137 10 43 
Spee eee oes POO neces fA00 § (200| [200 1200 7200 Weed 1200 


Stop R: port No. | 
/ 


| : | 
Ge '/9F re 190 Vo 18% (EOE 


Total rae 


ORL ow CbS . ale 


REMARKS --f bs. Ou added if any. 


Dyn te ee a OF Ba) ees. | ee fabio Ble OT! 4 067 065 |.060)| O56 
Fuel Flow—Lts Hr = [404 a WEF" if 90 \/ 39 1a 153 VLE L7¢ 
"Spark Advance fire oF . AG | 20°| 20°. a29%| Rar acr| 20° 
Liew Cok IR/3- 203 2.6% 14,99 193 LPZ 188° ware 
Temperatures FO 0 en en ol gee eae, ath. - hades R S Nadey: 1 Jas CRY aes Sie ee 

“Carb. J Air before Heater | ~6 6 [- "66 | “66 | =66 ys -66 ~66 ~60 -66 
Carb. Air after Heats: | /8 2 —65 -37 | -¥Z | pa/G 432, Sas | 17S 

Intake Manifold | 92 | -65 1°56 |-Y6 |-RkA SF H/2Z 430 

_ Spark Plug Gasket | Roo | 207 | 207! 2041 200 #0 (EF | /99 

Cylinder Base -~Y -z eon ; al 7 [- q ~ 7 ~S We 
Cranks | (38 | | —43 '-44 | 43 ~¥3 0 -Y3 -V3 -YB 

_Water In oy 1768 '-89 SE SK SD GK HG 

“Water Out | 183 — ‘147 10 | (49 “49 (48 43 | MS 
_ Carburetor Fuel | l = i ‘ 

Nozzle Fuel _. ~64 | ee 6s | ~65 -6§ "69 -6$ wee 
Injector Fuel ' ; 

“Bieseiixe Oil 3 -/4 | | 2g “AE eh ~a 3 “4 ~23 | “23 

, “14 | -23 "25-23-23 -2R 221-22 
Engine Room Air -£& ' 1-66 -€6 | ~66@ 786 / -~€6G “Oe | -66 
piieures: : | ! ; ' . 

Carb. Air Vent. Diffe-an Nt a s ! im ta fs” i 4¢ | 43 ‘ of ; 4 ; 25 2 26 
Int, Man. Vac.—In Hg. fe) | ' ae ? i ES 7 a 7. Tee. <7 - 7 ee, ig 
Onl—Lbs 8q.in.— High /o3 | 52-9 Pde) | ws pace ES ES aé8 
Oii—Lbe. sq.1n.— Low 3 [-) 3 re) 3 o a | Bi | ie Bu ' 14) 
Fuel—Lbs sq.in. a/ ; 70 : wae) ee ow i an a Fa 
Barometer--ia. Hg ’ AF.0E | 79 23 at 2s eK 42723 % 32 222 ia ZS 
BAR ORR ake | REET BEET 2667 7697) 25 77 ab 67 oad 

Caiculated Da'a: 
Vapor Pressure—-in Hy sa 7 | | 36 2 & | 8 .J6 SG rr 

AMP | ! 1 
Corr. Facto 1:27 | 1.2 27 Pe. LA? 427 | Par 
BHP—Observed (fbE | | 17 7 af 5: /68 /. a §3 / 42 A342 
BHP—Conewud | “ 

_RPM 4290 | | 1402 1200 | (200 eg 1200 ' /2 2 | 7200 
BMEP-—-Corrected | 
BSEC—Lbs BHP H ood | LF ss| 138" Ld ldo AF fae {a7 
Torque—Ft. Lis.—Observ.d i | ; 
Gonsbaiation Air—-Lbs hr ' 2G 7 \ | 264 25.7 ay v4 ay / 24. I 2? 6 AK, ¥ 
“Fuel Air 0 | G0 080 10779 = 880 BO OH bbe 


' 


, 
fag Lahn yee ais “ 
OPERATOR Co he oe. 


C6 NO. // 
MAKE fFCR 2 = 
OBJECT: . ahd -# ‘i 


Readi ding No. 
Time of Day 


_Specd 


Spark Advance-- -Deg. 


Fel Soe i 


_Tempeiatures— * FU 
Carb, Air before Hea ter 
Carb. Air after Heater 
_Intake Manilold 
Spark Plug Gashet 
Cylinder Base 
Crankcase 

_Water_In 

Water Out 
Carburetor Fuel 
Nozale Fuel 

Injector Fuel 
Pressure Oil 


Qiom Oil 


Engine Room A.r 


Pressures: 


_Carb. Air Vent. Dii'f—in HO 


Int. Man. Vac. -In. Hg. 

Oii—Lbs sq.in.—High 

Oil-—Lbs., $q.1n.—-Low 
Fucl-—Lbs sq.in. 

Baron. ter-—In. Hg. 
BAR. CorkR 


Calculated Data: 


Vapor Pressure—lIn. He. 


CADMP 
Corr. Factor 

_ BHP-—Observed 

_BHP—Correc ted 
RPM 
BMEP—Corrected 
_BSFC—Lbs BHP H- 


Torque—Ft. Lhs.~ -Observec 
Combustion Al -Lbs hr 


Fuel, Air 
Stop. R port No. 
_Total Time-~ Hrs. 


C. Ala. OBS 


REMAKKS-— Lhs. Oil added if any 


| BR OTe 


ERRNO 6 Irn 
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UNIVERSITY OF KENTUCKY Data Sheet N 
a 6 « 
ENGINE LOG SHEET . es 


DATE: Met - to 


yl- Y -/2., 


599) é5d° | $s7 | 552 oo 5S $s 57ér | 
sea 3 bas 1 BEY és Wik raga 6 


(11208 | poe |/4280) /20g foe) Ae | | 
| ed ben L990 | Bie G36 ae ee on anes 
156 LSY 1.84 LIS ay 197 A465 | P| A 
. - ” 208 a* Oe n | ‘| “so* 
Beale 1628 | jas 7b 1595 iss $22. | foe 
-66 | -66 | -66/-C@ '-co |-66 |-66 ee eee” 
Be 42 | a +92 ‘B80 | /29 Tee = ee 
1°68 |-5a! |Z =F | 4/7 Ba ;  -63 
| 182. | /86 73) Pe 778 | 165: 162 ar 
BB 8 te Te 8. a ile 
[-43 |-93 |'-43 |-43 -43 -¥3 -43 | -~ 40 
759 |-57 |-57!-s? .-57 -§9 '-59 | 58 
1/38/41 | 139/38 | 137 | /32 131 a. Ee 
| eect 
~Gl | @6. -6S5 6S |-65 | ~65 -6S- | G2 
-22 1 -2/ |-20'-78 ~-/8 |-2/ -20 Pay 
-2/  -22 I '=/9 \-/9 | -2f -20 - “ 
-66 '-66 Ee -66 |'-66 “66 66 eae 
: c : | 
,28 1.27 |.A7' 26! 135 a4 a3 
-/18 7.8 f-8 718 -/8 \-48 \-/8 | ee 
J0¥ | 09 | 109 Sov | /07'10% [09 | 100 
3/'3/ | 3/7 32 3/ ¥ 3 | Sr 
2/ .2/_ | aloes : &6 
2423: 28.2319428 | 99-23 29.23 928 (3923 2a. 
bad da peed 2887 | 28.87 | eee P.87 2887. , 2684 
| . 
36 1.36 | bo 36.26 36 | 26 ary, 
N27 427 | 127 p27 420| 1.27 | 12 ! 
AIF | 404 |. 9% | B97 BS psn at » ed 
| 
1400 + Ja00 | 1ado | /200- tage 200 1200. 14200 
1448 /56 |178 | 7B 185 2.06"| 230, | 2,32 
206 oes 20.3 ' 20.0 /9,7\/9, 
| 0799 080 i 080 ae WATT 4 oS 
(622 15.99 | 1899 15:74 ($5 '/5. 2 ioe : ae 


OPERATOR Cae RE WS 


C ? 
“ENGINE NO. . i 


e 


Oo“ flaw OSs, 


EMARKS —Lk«. Oil added if any. 


MAKE: MER z | 
OBJECT: . _O- F— ld. . 
“Ristiny Wen oa SoS oe 


Tinte of Day 
Speed 
Dyn. Scale 
_Eust Blowonkhs Fr. . 


_Spark_A Advance— De oo. 
LE Coke. a 
_Carb. Air before Heater 
Carb. Air after Heater 
_intake Manifold 

_Spark Plug Gasket 
Cylinder Base 
Crankease 

Water In 
_Water Out, 
Carburetor Fuel 

_ Nozzle Fyel 

Injector Fucl 


Pressure Oil 


5 Sule OH 


_Engine Room Air 

Pressures, 

Carb, Air Vent. Diff—in HO 
Ant. Man, Vac.—In Hg. 
Oit—Lhbs - sq.in.—High 
: Oii—Lbs./sq.in.— Low 
_Fuel—Lbs /sq.in. 
Barometer—In. Hg. 
BAL. CORR 
Calculated Data: 

_ Vapor Pressure—In. ‘ai, 
-ADMP, _ 
Corr. Eacter:, 
_ BHP—Observed 
_BHP—Corrected 

RPM 
BMEP—Corrected 
BSFC—Lbs BHP Hr 
_Torque—Ft. Lbs.— -Observed 
Combustion Air --Lhs hr 
Fuel/Air 

Stop R. port No. 

Total Time—Hrs. 
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ENGINE LOG SHEET varhommewaen re 
DATE:_ Al /7- ro 
| 5s ie So, 2 LOEB 
S57 (Se, 5 | S60" , 
| 7:87 | 1186 pe £4.05 “$6, 2, |. ! sea ot 
/209\ £1200 |/200| 4200. 1400 | /200| ae 800 3oo 
026 '.023 |.019 | 018 | .010 Wr) | 1,100 oF 
|LFO CEN GAT 137 138 [Zi | 76! | fol 
To gol. G2| 22) Zo | fe fo 
1.48 4 4 145 142 1.39 | 4970! 470 
266 |-67 |-26 1-66 1-26 |-66 : 66) -2 
ey ace abo “68 
| 57 1-45 -23'-7 °° fo | a6 , ~66' 62 
| 84 1147 1138 | 186 (152 |, 18 ($4: 164. 
ae ele ect | bg 
| —g/ | = =42\- ~ 32 i- 
~#5 285 778 (Bh aes 
118 ae 3 wis en [o7 t “ J1l | (23 
; i ae ‘ 5) 
~66 te - 66 | -46|- pee Sits -65 | -64 
—18 |-1 |-ig | eat -zaj-a3' VN Ue ing 
=20 | -20 |-19 |= 6-771 17. ~ $0 =/7 1-47 
“66 | -66 | -66 ee 66! -66. ; wy 766 | -66 
' 0 : ! z ! 
2/20 Zo' 20 A 18 s | 
-67\-64|-64, 69 “£9 | 9 Bh a — 
ae 9 42 . 68 60 hae ee 
: Sf 33 32: 3g '3/ i | ee 2) | Fo 
Powe igy | doy were 291 oy 3 oy) Geo 
| 1| AGM RGM \ 2B | rluA 
\Z se as 2884 BEBY ABBY) 25 HORLEY eo Egy 
| i AI) 27, 127! .27| 20) 3 aa ad 
| 4.27, 427| 1-89) 4a7' 427| 1a7, > 127; 127 
ee #74) 460 $08 '.287' 198 | we 15 1.56 
206 | (20 (200 /200 | (Reo| i200 | foo G00 
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! ag 54s (35 E/E 17.8 12.5 6 iS at if | 
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Ce one NO. // . 
sake: Midas 
OBJECT: Do -§ - 


R -ading | No. 
i ime of Dav 


Fuel Flow—Lbs Hr 
separ Advances VEE 2 
FAL COR... 
Temperatures—-'F_ 
Carb, Air before Heater 
Carb, Air after Heater 
| Intake Manitold 
_Spark_ Plug Gasket 
Cylinder Base 
_Crankease 
Water In__ 
_Water Out 
Carburetor, Fuel 
Nozzle _Fuelt 
Injector Fuel _ 
Pressure Oil 
"Sump. Oil 
Engine Roum Aur 
‘Pressures: 
Carb. Air Vent. Diff.—in HO 
_Int, Man. Vac.—In. Hg. 
Oii—Lbs, sq.in.—High 
Oil-—Lbe. 'sq.in.—Low 
Fuck—Lbs. sq.in. 
Baroraeter—In. He : 
. Cor, 
_Calculated Data; 
_ Vapor Pressure—In. Hg 
ADMP 
_Cerr. Factor 
_BHP—Observed _ 
_ BHP-—Corrected 
_RPM 
BMEP—Corrected 
BSFC—Lbs BHP Hr 
Torque—F t. Lbs.—-Observed 
Combustion Ai r—Lbs hr 


: 
i 
: FuelsAir 
_ Sto; op R: port No, 
“Total Time—H 
UR FLOW OAS. 


PREMARKS-~ the Oil added if any. 
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Bh By 2B 8 8 | 
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-65 |-64 /-68 63-48 
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Data Sheet No. 83 


[[-17- 52. 


. -RONAUTICAL RESEARCH L LABORATOK pace no. 24 


UNIVERSITY OF KENTUCKY ne 
a Data Sheet 
ENGINE LOG SHEET No. 84 
O vane NO. 1 b.? Beasey Sen : DATE: Ml! (B- Taz 
MAKE: MERZ : i 
OBJECT: o- &- -/1¢ e Bete nem, : 


sling No. Ak 574 59S 5 26 SBD. S7Aer- 


| START S7o ISH | S92 $72, 


Reading No. 


Time et Bey % ‘2s Hae ES, |% 253 4556 (10,06 1005 10:07 16.3%) 
Speed 60 © 00 geo 

Le ee oer | : to ae oe | 260 O55 950 oo 

_Fuel Flqw—Lb:s Hy : . Sus 147 or 147 ra ie ! 1.42 | 1.42 | | 

Spark Advance — D:¢. e: | Lo. 16 _| 12 (eo . /9_ > << | : 
Fuel Flow Cot 1S (55 | L358 [33 183'/ $01,508 ‘dls 
ree ae re i ter wen. | “bs —_ 66 


“bo 6G |~6b |-66 1-66 -66 °° 7° 


alee | I-65 |-44 -17 ‘448/486 | 2B 127 
Takis Se : —65 “$9 |- 50 | ara? b fA2 +B tes : 
_ Spark Plug. Gasiet JSS i $8 ° 161 ($8 | 14S? ISS /S0 
Cylindt: Base - —8 i a {7 7_ | =] bat’ of oak 7 mad 
_Crankeas¢ | — #2 = 93 ES “43 ' ~43 | ~43 : “af 3 ~ 43 
Water in 57-59 ! =57 + We ~57 -5? -59 
arburetor Fuel ones i eae baa ie 
i. be 6S, te a 66 -he -68 
aEDS 2B 723 [28 “-23 23 -a “ap. 
Cs on ~23 “23 -23 |- 23 ‘~2q -23 | 
Engine Koorm Ar — be ee : -65 | 5 CS oe ! —65 ~45 ; 
ree | 
; ressures: | | _! ' ‘ 
ae Air Vent Diff.—In HG 36 a 24 24 2 | 23 . ae 22 . | 
“int. Maa. Vac.—In. He yy ™ om ia a - 75 ™. 75 : TTS | 
Oil-—Lbs /sq.in.— High : Be Jab igo 4 9) /20 | oe l Je 3] /ad ! : 
i -, sqan——-Low 7 + S 4 : ny oy: ! 
ES ‘ i2 ry) 8 Py Py. [e8 | 
_ Barometer—In. Hg. ; 23 0\6 40: fo Hw /0 ‘29. /p| 5 ory ' 
Bak CoeR | £6]4) 26.14 | hia 28.4 28-74 28. es 
a= alculate ed Data: 
aes ee 36 |.3¢ .36 136 | 36 363 ee 
; 5 i 
ee AOR | £22127 127) 1.27 1-27 1,27 | 
_BHP-—Observed_ | /A8 we Aan A ow 9 $4 ’ 787 
BHP—-Corrected | 
RPM. | ¥ | 
[P—Corrected ; ‘ : : 
poaane BHP H-. | ; | sess yaa , hg | | 
Torque—Ft. Lths.—Observid : , i 
“Combustion Air—Lbs hr : | ty aA M4. i, / & 2. | 
Gamer ey a J Bo oe Sh Mie ike Us ( th ; | | 
Stop Report No. ; 
_Total Time—Hrs. | | (S26 /52b | (Sick pr /S02 ak 14: 7 | 5 | 


5 
Gee iARKS- ~Lks. Oil added if anv F Ore PRESSURE Flu cfuatiae 


orenaron CA REEWS, - C.. 


RONAUTICAL RESEARCH LABORATOK pace no. 245 


UNIVERSITY OF KENTUCKY 
Data Steet No. 35 
ENGINE LOG SHEET 


Cone me: He pare: //= /e “Ze 
mace: MELE 
OBJECT: - rn. om -& ce . By (Bear 


“Resume No yy, os 7 Slop. all 
Ce ee _ 4] RE oe 1G g sae 


oe MER or, os. 2 on ae 
Fuel Flow-- Lbs Hr i 
Spark rk Ady ance Treg 


fUEL Flow Cote. 


jo" 
Ss 148 “9 


Carb, Aur before Heates ao =e oat 69 | 

Carb. Air alte heats _ cate ~/ 2h f i 22 

Intake Manifolo % . | Fp = a2, ; ree ' WS : 

dpark Plug Gasket MS 1737 1/30 | > 

fae ie | a a -3 \ 5 4/ | eal 6 avy 7 i 
_ttankcas: ~3> . 3 5 | ~37 : “38 . ~37 \ 
nee (65-55 787-56 '-56 | 
Water Out tM? : WN)? | Me 14 112 | 
riers ~b6 | “bo [-46 1-66-06 | } 
Injector Fuel bats \ 

ee 17 |-ub 9-49 | | 
jump Ol ~/8 (48 \-18 \-7% oO ! 
Engine Room Ar ~o6 | 66 -be " ) ~¢b \ 

ressures | | ' 

ie Air Vent. Uitf= in Hs wah AAT SAS | re AY | 
Int, Man. Vac.—in. Ha. -j, ao | “79, Oo 3.0 7.2 * fA o \- 

Oil—Lbs sqin.- High 1/9 Wg “1/9 Wh Wg i 
_Oil—Lbs. sq.in.-—L ow | 37 | 33 33 | a7 33 

Fuel—Lhs aqin 3 ' a ae aa PT) ' 


ae ce 3940 89/0 29,10 27,10 39/0| 
Bee. Cong ‘29.74 auld LY 2874 4819 
Calculated D ta: | : | 
Saas Pressure In. Hg. »3¢ | 4 i i ob 5 | | j 

ADMP 

“er AAD \ ed? (b272 127 | 7.29 | 
_BHP--Observed | 810 | W/ | 56? | 505 f362 | 
_BHP-—Corrected : 

-REM _ 


foro 


Corr, Facter 


_BMEP—Corrected 


eens are | 1.83 gia 2.27 Ast IIS) | 


Torque——Ft. Lhs.—Observcd : | 


ae eee ae obs 4s oe Mee & 1E7 


_Stop Report No. 
Tote} Time—-Hrs 


Of’. OG 5S. | SIE 19-54 aS B465 ae 
EMARKS—Lbs. Qii cdded if any. . 7 


OPERATOR... Cure en 3, ve .. 


SoBe et 


a 
‘ Coie NO. 


AERONAUTICAL RESEARCH LABORATORY 


UNIVERSITY OF KENTUCKY 
ENGINE LOG SHEET 


DATE: .. 
make: MERZ. 
OBJECT. Friatien ape 


Sfart lS 


Reading. No 


PAGE NO. 146 
Data Sheet No. 8&6 


Lhe ~ 16 ~S8. 


- Laced eee norboeton) 
T\ SBS, 586 (S87, 584 


Time of Day ple |e: N2L82 GAL LON 10.14 
Speed sa. OOO 2000 £EL60 O55 2000 
Dyn. Seale 4 IBA, 0 |.O57 , O59 WATe 268 
_Fuel Flow-—Lhs Hr (CoRR). | : ; | ’ : | oO . a.7l 2 oO ki 3 fa) 
Spark Advance- -— Deg. QO. 1 ; Oo > ra) co) - fa) 
Rigen Fen. at Pye Sta ene ace eee, B eae sank eee 
Carb, Air before Heater , 68 168 | 68 | | er ne ee 3 
Carb. Air after Heater 68.\|68 | £8 | | | 1@ /6@ -2 "é 
Intake, Manifold | 76170 | 70! 1@ %/@ o@ . Oo 
“Spark Plug Gasket | | Me em | 114 65° 6S S/S 
Cylinder Base _ #3 83.84 3 27 Ag 2s 
 Chaulieave ! | 84 (84 | BF | 3? 37 2g '2BS 
ue ) o7 179 1 77 . 17 18 0 10 
Water Out _ — 195 |76 | 96 ee ee 
Carburetor Fuel I. . a 
Nozale Fuel ie 
Injector Fuel | 70 1:70 | 7a. 1 & /6@ a) O 
Pressure Oil 414 // qT / / 7 f ; qS* TS A 3 rA 2 
Cr \ | 166 110 | 112 { ; 53 53 42 4 2 
Engine Room Air 3 2 7O '|¢@ : 13” 1S | fe) | va) 
‘Press | | | i | ! | 
Pressures: : i ‘ \ | 
Carb, Air Vent. Diff.— tn Ho ; iE ? Jel lf | ' Aa? aa? vi 24 of ig 
_int. Man. Vace—In. Hg. ‘ oO (o] - | (o] | 
Oil—Lbs sq.in.—High : | 9 7] 9O | GO i ere ry e jror' oe 
Qui—Lbs. ‘sq.in.—<Low ! as as , 25 | fo 2 x) } 1 PO} Ga 
Fuel—Lbs ‘sq. in. : 1 ; f & ‘ oy | 16 if G \ /@ 


5 Barometer—In. Hg. ! 
| 

23) 23.28 . 

| 26:87 |2887'AB87 | 


17 st i 
| 


Calculated Data: 

Vapor Pressure—In He. 
_ADMP | 

Corr. Factor 

. BHP-—-Observed 3 | 
BHP-—Corrected j 
_RPM 
BMEP—Corrected 
BSFC—Lbs BHP Hi: 

_Torque—F1. Lhs.—Observ d | 


ery 


Combustion Air--Lhs br 
_Fuel/Air ‘ 
Stop. Report No. 
_Total Time—Hrs.. 


Crowne Lbs. On added if any. ¥ Nb. 


29 2 ene, ‘ane 
on 


poi 


| 
| 
$e g 
| 
| 


22 
2887 28.87.26.87|28.87 


$10 Zi lo LILO AKIO 


1 
1 


Ot |.28'.2a9 


AB | ae: 2.49 


cruston CUBBENS 


( encine On Ad 
MAKE: ee 
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Data Sheet No. 87 


DATE:. 22-167 Fe 


p fheaebaretion) 


_Reading No, : H . #7 | “490 | SEL. gee “> Ke, 
“rin of Day _ 10°90 | 20044 | [15 | 1042 - 1a | [:52. | pik cued: 2 a. 42 2:47 
Speed. | 2000 | KES? | 2000| 2909 | 200 | 900d | : 
Dyn, Scale___ = opt 0 De | O80 DR | 08 | pzt 7 ‘0 % 2% 
_Fuel Flow—Lbs Hr (Cee ) | Oo | 375 | 3,32). oO. 343 | O| = oy 
‘Spark | Advance—Deg. hed oO. 0) = a ‘ _o Q (4) C | Oo 
i = | 
“Temper atures—‘ F_ Saeeeese Ree iat, Poke Brot ee ee ees ; 
Carb, Air before Heater | 4°77 | co | - 34 | “32 | aly ty 4 7 ae S?7 
Carb, Air after Heater | - 14 af é = a4 | “3 2° 4). “ 4 rm -24 ~5¢7 
Intake Manifold "16  !' tS ~2Q' -29 FL sue? -4 —~S¢ 
Spark Plug Gashet . 42 4} be : 3 g 4 9 ae es ae oa eS ak } ~ 
Cylinder Base gs Si 4, 5 °-3 re af Ts S47 
_ Crankeass | /0 1Oit Os eh ee oe ~ 35° ~ 34 
Water In ot ee ees | V4 apa ey OG ~$0 1-49 
Water Out 24 25 ee at eee ee Le Pe it 
Carburetor Fuel oe = | = a ; | ~ ~ — 
Nozzle Fuel os 6 a s : ~ \ ~ a2 one 
Injector Fuel -14 ~/4 rag ae fae a 2 | ~¢; 4 -58 |-54 
Pressure Qi ' tf ey 47 4) 6 Y 6 Je 2 x | $2 + 3 
Sump Oil Cs ae a al i af oe oe ee 
© ensine Room Air ae | 4 “15 , ~30) “30 ~4H 44 fu. ~ 557 -25 
Pressures: | " : | 
Carb, Air Vent. Diff.—in HO jd. A A, M ws /, 9 a ds 5 ! }, 5 ae L = 
nt, Man. Vac.—In. Hg. QO ' | 
Oil—Lbs sq.n.-—High igor ok joie five ; )@ud [ee t 120" Laor 
Oil-—Lbs. /sq.in.~- Low ; ; 2) 40 29 gob a4 | 20 | Ze 
Fuel—Lbs/sq.in. "Sls 7 P | a7) mm 14 iG fe 
Baloketer— tik Ke. ral { ve o 7,40 a4. 10. a9 ‘2 OD ffl i habe td - 24 vd ah Ch 
; | | 
Calculnted Data: ‘ \ | 
Vapor Pressure—In. He WR a | | me) 3 7 az a ok a & a 3 2 2 | | chi a d 
ADMP 2997 199-9) bat RI? Seal aay) ‘20ha 2b 72 
Corr. Factor fits A423 447" LAte 4,24 | 424 ! aA 1:44: 
BHP—Observed 2.93 | 3.08 53.7 Fd 3/7) 224 3.40, 3.44 
BHP—Corrected | | | ; 
RPM ' ‘ \ | 
BMEP-— Corrected | | : | 
'BSFC—Lbs BHP Hr | | | | | 
Com araew | ORY DRY ALY AY 935 | 43.8 eee 
“Fuel/Air ‘O29 | | ,Q¢0 ° OLY 
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Carb, Air after Heater 
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Mater In 
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Injector Fuel 
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cd Engine Room Air 


Pressures. 

Carb. Air Vent. Dift.—In HO 
Int. Man. Vac.—In. He. 
Oil—Lbs/sq.in.—High 
Oil-—Lbs. é sq.in.——Low 
_Fuel—Lbs/sq.in. 


Barometer—in. Hg. 


Calculated Data: 
_Vapor, Pressure—In. He. 
ADMP_ 
Corr. Factor 

_BHP— Observed 
BHP—Corrected 

RPM. 

: BMEP—Corrected 
_BSFC—-Lhs BHP Hr 
Torque—Ft. Lbs PE /, 
eZ _Combustion Air—Lbs; “er 
Fuel /Air ; 

Step Riport No. 

Total Time—Hrs. 
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